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Although several books have been published abroad, chiefly in 
America and Germany, on Inhalation in Disease, especially of the 
Organs of Respiration, no original English publication has yet 
appeared, notwithstanding that there is great need of such a work. 

There are several reasons why a treatise on Inhalation is re- 
quired ; one is, the importance of the subject, and another, that 
the laws and principles which govern Inhalation have been but 
little studied and very imperfectly understood, much error even 
prevailing in consequence; the knowledge of the subject being so 
incomplete, the practice has been faulty and inefficient in the 
extreme. That this statement is amply justified will be proved in 
the course of this work. 

Another result of this want of knowledge of the principles on 
which Inhalation is founded is, that many of the ingenious con- 
trivances which have been devised for facilitating Inhalation have 
fulfilled the objects intended in a very imperfect manner. A 
striking example of this is furnished by the Oral and Oro-nasal 
Inhalers, which are chiefly employed in this country in the treat- 
ment of Lung Affections. The great majority of the substances 
used in these are so little volatile, and the quantities volatilized 
are so small, that it is impossible the treatment carried out by 
their means can be effective. In the case of such substances as 
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carbolic acid, creasote, and some others, four-fifths of the very 
small quantities with which the Inhalers are usually charged are 
recoverable from the sponge or cotton-wool at the end of the 
Inhalation. 

The above circumstance alone, independent of many other 
facts and considerations described and noticed in the course of the 
work, goes far to explain the disappointment which has been ex- • 
pressed by many at the results hitherto obtained of treatment by 
Inhalation. The fact is, that this method has not, especially in 
this country, had a fair trial, and its real capabilities have not yet 
been put to the test. With extended knowledge of the subject, 
and with the new and improved appliances now at our disposal, 
the method admits of being tested in a much more satisfactory 
manner, and doubtless far more encouraging and important results 
will be obtained. 

So far as I have yet been able to carry out the Inhalation 
treatment of Lung Affections in accordance with the principles 
and by the means described in this work, I have much reason to 
be satisfied. For the treatment to be successful, however, it is 
necessary that it should be conducted systematically and thoroughly, 
and that it should also in the majority of cases be constitutional 
as well as local. In fact, when antiseptic remedies such as 
carbolic acid and creasote are employed, the system should be 
brought under their influence to such an extent that the renal 
secretion gives evidence of their presence. 

The treatment of Diseases of the Organs of Respiration by 
Inhalation may now be said to rest on a scientific and secure 
basis. The method has always been a favourite one, both with 
the profession and the public, and there can be no question but 
that, when efficiently carried out, it is capable of yielding results 
of the highest importance. 



PREFACE. VU 

The subject of Inhalation is treated of in this work in seven 
chapters, under the following heads : — 

The Entrance of Medicaments into the Organs of Respiration. 

The Principles concerned in the Volatilization and Inhalation 
of the Medicaments. 

The Apparatus employed. 

Inhalation Chambers. 

The Quantities of the Medicaments, the Manner, Frequency, 
and Duration of the Inhalations. 

The Medicaments employed in Inhalation. 

The Inhalation Treatment of Diseases of the Organs of Re- 
spiration. 

Under this last heading a brief description is given of each 
disease. This has been done to indicate more clearly the several 
stages and conditions of each malady requiring Inhalation treat- 
ment. Further, I have not confined my remarks to Inhalation, 
since this is not to be regarded as an exclusive method of treatment, 
but is rather to be viewed as a valuable, and indeed indispensable, 
addition to the other and more usual methods. 

I would now acknowledge the obligation I am under to the 
work of Dr. J. Solis Cohen, of Philadelphia, on ' Inhalation in the 
Treatment of Disease.' The first edition of this work was pub- 
lished in 1867, and the second in 1876, and it is from the latter 
that I have obtained many hints and much useful information. 

I am equally indebted to the voluminous work of Dr. M. J. 
Oertel, published in 1882, entitled, 'Handbuch der Respiratori- 
schen Therapie,' and especially to that portion of it which treats 
of the Inhalation of Compressed and Rarefied Air — a subject but 
little studied and still less practised in this country, and which is 
very fully described and considered in the work in question. 

For the translation of Dr. Oertel's book, and for other help, I 
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am greatly indebted to my Wife. My thanks are also due to 
my friend Dr. J. de Tymowski, who kindly explained certain 
passages. 

I have further to express my obligations to Mr. Edwy G. 
Clayton, F.C.S., who at much trouble has most kindly procured 
for me certain information from book3 which, here in San Remo, 
were inaccessible to me ; also for carrying out at my suggestion 
some experiments in evaporation, and especially those embodied 
in Tables I. and II. 

Lastly, I would thank Mr. Evans for the pains he has taken 
in the execution of the Wood Engravings. 



Villa Bracco, San Remo, Italy (winter) ; 
54 Holborn Viaduct, London, E.C. 

February 1885. 



CONTENTS. 



-•<>•- 



CHAl'TKIi VXV.K 

I. On the entrance of Medicaments into the Organs of 

Respiration • . . . .1 

II. The Principles concerned in the Volatilization and 

Inhalation of Medicaments 21 

III. The Apparatus employed in diseases of the Organs 

of Respiration 30 

IV. On Inhalation Chambers 76 

V. On the Quantities of the Medicaments and on the 
Manner, Frequency, and Duration of the Inhala- 
tions 01 

VI. The Medicaments employed in Inhalation in diseases 

of the Organs of Respiration 107 

VII. The Inhalation Treatment of diseases of the Organs 

of Respiration 227 

INDEX 359 



INHALATION 

IN 

DISEASES OF THE OKGANS OF EESPIEATION. 



CHAPTEE I. 

ON THE ENTRANCE OF MEDICAMENTS INTO THE ORGANS OF 

RESPIRATION. 

The various medicaments, using the word in its widest sense, 
employed for inhalation in diseases of the organs of respiration 
include gases, vapours, liquids, and powders. 

No difficulty whatever is encountered in the application, by 
means of inhalation, of any of the above substances to the nares, 
throat, fauces, and pharynx, indeed to all the parts situated above 
the epiglottis, and which also may be reached with great facility 
by means of gargles and brushes. 

Neither is any considerable difficulty experienced in the 
entrance of gases, providing these are not of an irritating character 
and do not produce spasm, into the proper respiratory track ; that 
is to say, into the channels and parts which lie below the epi- 
glottis, namely, the larynx, trachea, bronchi, and air cells of the 
lungs. It is obvious that where atmospheric air can enter freely 
such gases must also find a ready entrance. 

The difficulty of the entrance of powders into the deeper parts 
of the organs of respiration is somewhat greater ; but that these 
can and do enter, when persistently respired, is sufficiently 
demonstrated by what occurs in the case of millers, class and 
stone cutters, and others engaged in occur "Hth 

the suspension of fine dust in the air bre 
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It is chiefly in the case of liquids and vapours, that any 
difficulties arise ; and here the question is not whether these sub- 
stances are physically capable of passing into the air passages ard 
of entering the lungs, for this of course is undoubted, but as to 
the circumstances under which and the extent to which many of 
them actually do enter, more particularly by means of the dif- 
ferent kinds of apparatus which have hitherto for the most part 
been employed. 

This is a very important part of our subject, and one by no 
means thoroughly worked out and determined as yet, notwith- 
standing the confident assertions of some writers on inhalation in 
diseases of the lungs. I propose therefore to consider this question 
somewhat fully, as until we know what becomes of the medica- 
ments we employ, and how much of them reaches the seat of the 
disease, we are working in the dark, and we shall be apt to 
deceive ourselves as well as others. Dr. Solis Cohen, of Phila- 
delphia, in his work * On Inhalation, its Therapeutics and Prac- 
tice,' the first edition of which was published in 1866, has dealt 
with this subject in much detail and in a most interesting 
manner. 

Fournie*, as the result of a great many apparently well-devised 
and carefully conducted experiments, by means of sprays, made 
both by himself and others, chiefly on animals, and in many of 
which the medicaments failed to reach the air passages, arrived, 
on a consideration of the whole question, at the following conclu- 
sions: — 

1 First, it is nevertheless possible by this method to induce a 
toxic effect upon the larynx, but one of short duration only. 
Second, the fluid can certainly penetrate into the air passages, but 
not with facility nor in sufficient quantity, and this only when 
the inhalation is performed with peculiar care, such as opening 
the mouth well, separating the base of the tongue from the soft 
palate, with the head inclined backwards to destroy as much as 
possible the rectangular curve that the windpipe makes with the 
oral cavity.' 

The comparative failures of the earlier experimenters led 
subsequently to the employment of more exact and rigorous 
methods of investigation. 

The first more successful experiments were those of Demar- 
quay, surgeon to the Maison Municipale de Sant6, Paris. Some of 
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these were upon animals and one on a hospital nurse. In the 
case of the experiments with rabbits and dogs the mouths were 
kept forcibly dilated and tbe tongues drawn forward. 

The nurse was the same person who had been previously 
unsuccessfully experimented on by Four nie, and upon whom the 
operation of tracheotomy had been performed in consequence of 
stenosis of the larynx. Demarquay repeated on her the experiment 
of Fourni6. A piece of paper moistened with chloride of iron 
waa introduced through she opening in the trachea, which was 
then completely closed with the finger. A 1 per cent, solution of 
tannic acid was then sprayed into the throat by Matthieu's spray 
apparatus. On removal of the finser the paper whs found to have 
become quite black from the formation of ta.niia.te of iron, thus 
showing that the tannin had penetrated at least as far down as 
the opening in the trachea. 

A somewhat similar experiment on the human subject was 
made by Ta vernier. A spray containing chloride of iron was 
first inhaled, and afterwards one of ferrocyanide of potassium. 
On examination with the laryngoscope, a layer of ferrocyanide of 
iron or Prussian blue was detected, and which extended even 
below the vocal cords. The sputa were at first irregularly and 
afterwards more uniformly coloured. 

Bataille inhaled a sp my containing extract of rhatany ; this 
produced a redness of the larynx and trachea, which after some 
hours entirely dis;i[)[n.';in.'d, but the sputa continued red for some 
time longer. 

Schnitzler and Stork made some experiments upon the man 
servant of the latter, who was accustomed to have his throat 
examined with the laryngoscope ; they used coloured solutions of 
rhatany, Campeachy wood, and saffron, and the colours could be 
detected below the larynx and in one case in the trachea. They 
also succeeded, as did Dr. Frederick Fieber, of "Vienna, after 
experiencing some failures, in the case of two individuals upon 
whom the operation of larynjjotomy had been performed. They 
employed a solution of tannin, and ou applying to the opening 
a strip of linen moistened with a solution of percliloride of iron 
and closing it with the linger obtained the inky coloration. 

A successful result Mas likewise ohtniui'd with iodine, although 
this failed in one of the three experiments made, as did also some 
of the trials with the other substances. 
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Again, Zdekauer has made known the particulars of a case of 
hsmoptvsis which terminated fatally, and which was treated by 
sprays of chloride of iron. After death, increased quantities of 
iron were found in the hemorrhagic spots and in the surrounding 
hng timae. 

A second fatal case of haemoptysis has been communicated by 
Lewin, in which at the postmortem examination a sac containing 
a blackish fluid was found in the right lung, and in this were 
detected granules of free iron in small quantity. 

But though these and other experiments sufficiently establish 
the fact of the entrance of medicaments into the air passages, under 
favourable circumstances, by the use of sprays, particularly steam 
sprays, it must not be supposed that these results are easily 
arrived at or are obtainable in all cases. Unless the patient holds 
himself erect, and inspires deeply with the mouth open and the 
tongue depressed, the spray will not pass beyond the glottis. Nor 
do they, as will be seen presently, by any means settle the question 
in all its bearings, The results above recorded were all obtained 
by the spray apparatus, and not by the use of oro-nasal inhalers. 
If, therefore, it can be shown that these inhalers are comparatively 
ineffective for the introduction of medicaments into the lungs, as at 
present used, then their employment must be abandoned and 
other less faulty methods substituted. The majority of cases in 
which inhalation is resorted to are cases of consumption and 
bronchitis, and these are almost invariably treated in Great 
Britain by some form or other of oral or oro-nasal inhaler, and 
not by the spray apparatus. Now, if by these inhalers the 
medicaments employed outer the air passages and lungs only in 
small quantities— in amounts, in fact, wholly insufficient- — then it 
follows, that hitherto the treatment of the above affections by 
inhalation, has not been practised in such a way as to afford a fair 
tent of the efficacy or otherwise of this method. The question of 
the efiicieucy or otherwise of oro-nasal inhalers will be considered 
further on. 

With respect to the evidence furnished by the sputa of the 
entrance of inhaled Bubstanr.es into the track of the organs of re- 
spiration, Oertel, in his ' Handbueh der respiratorischen Therapie,' 
simply states that the sputa are sometimes noticed to have the 
odour of carbolic acid, and to lose the offensive and putrid smell 
which they occasionally acquire ; but he nowhere affirms that 
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these results have been noticed to follow the use of an ordinary 
oro-nasal inhaler. When these results are observed they are the 
consequence of the free use of the acid in the form of sprays. At 
all events I have never met with a. case in which the presence 
of the carbolic acid in the sputa from the use of the ordinary 
oro-nasal inhalers was to be detected either by the smell of the 
acid or by the char; uteris tic chemical tests. This statement of 
course- applies to sputa coming really from the branchial tubes 
and not from some part of the mucous surfaces above the 
epiglottis. 

Again, in the case of the disappearance of the offensive smell 
of the sputa, it would be necessary to determine whether the 
odour might not proceed from putrid discharges from the tonsils, 
throat, or teeth, and not from parts more deeply seated. At the 
same time the possibility is not denied of the sputa beiug found 
to contain in some cases traces of carbolic acid after the use of 
oro-nasal inhalers, but it is affirmed that this result is an un- 
common one when these respirator* are of the usual construction 
and are charged with the ordinary small amount of carbolic acid, 
viz. from two to five grains. 

Even when the offensive smell of the sputa disappears, this 
result is sometimes brought about by wholly different means, and 
admits of an explanation entirely independent of the entrance of 
the acid into the lungs either by sprays or oro-nasal inhalers. 
Thus we learn from Ringer, that Da Costa administers by the 
stomach salicylic acid in five-grain doses to correct the foul breath 
and offensive expectoration sometimes occurring in phthisis. 
Bertliold of Dresden relates a ease which yielded promptly to 
internal admin istration of salicylic acid after the failure of turpen- 
tine inhalations and large doses of quinia. Lastly, Dr. Starkey 
has detected carbolic acid in the serum of a blister, and even in 
the expectoration, although it had not been inhaled. 

Now, what has boen stated with respect to carbolic acid is 
equally applicable to creasote, thymol, and other important anti- 
septic and medicinal substances. That the more volatile medica- 
ments, when oro-nasal inhalers are used— as turpentine, chloro- 
form, ether, &c— do make their way into the lungs to some extent 
must be admitted } but even of this little satisfactory evidence has 
been produced. If with oro-nasal inhalers it. were a fact, that such 
substances as carbolic acid, creasote, and thymol enter the lungs 
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The results of some observations and experiment) may now be 
quoted, which throw much further light on the question of tJw 
entrance of medicaments into the organs of respiration. 

The first series of these have reference Lo inhalation by means 
of the oro-nasal inhalers now so much in use; they were first 
made known in a communication by the author, ' On the Com- 
parative Inutility of Antiseptic Inhalations as at present Prac- 
tised in Phthisis and other Diseases of the Lungs,' and which 
appeared in ' Tbe Lancet ' of May 5, 1883. 

The substances experimented with were phenol or carbolic 
acid, the most important and frequently employed in lung inhala- 
tion ; creosote, thymol, and iodine, all much used. 

One-half gramme of phenol, or 500 milligrammes, equal to 
about 7 - 70 grains, was dissolved in water, and placed on the 
sponge of one of Mayer and Hoi tier's cellulose oro-nasal inhalers, 
and the inhalation was continued for one hour, Of the 500 milli- 
grammes taken, 412 were recovered from the sponge, showing a 
di.tii ieney of only j!8 milligrammes. In the second and third 
similar experiments the amounts recovered were 413 and 458 
milligrammes respectively, showing a loss of only 87 and 42 milli- 
grammes. Thinking that the volatility of the carbolic acid would 
be eided by dissolving it in some more volatile substance than 
water, experiments were next made with spirits of wine and 
spirits of chloroform as the solvents. In three trials with half a 
gramme of carbolic acid, dissolved in alcohol, the amounts still 
retained in the sponge at the end of the inhalation were 442, 
485, and 460 milligrammes respectively, showing deficiencies 
of 58, 15, and 20 milligrammes only. The results of two 
experiments with spirits of chloroform as the solvent were 
similar, the amounts recovered being 485 and 4115 ; in the one 
case 15 milligrammes had disappeared, and in the other 5 only. 

It may now be stated, that the phenol was quantitatively deter- 
mined by the very delicate and accurate process of SI. t.'liandoloii. 
It is difficult to suppose that the small quantity of carbolic acid 
which, disappeared during the several inhalations could exercise 
any marked effect in the alleviation or cure of such a malady as 
phthisis, even if the whole quantity made its way to the seat of 
the disease, but this it certainly does not do ; some is lost in the 
respirator itself, more in the manipulations necessaiy to remove 
the remaining phenol from the sponge, hut a still larger amount 
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last antiseptic of which trial was made was iodine. The 
tints with that substance were the following, and, as 
seen, they were very conclusive : — 200 milligrammes of 
■were dissolved in 10 cubic centimetres of spirits of wine, 
;'. this mixture 1 cubic centimetre, containing *020 of iodine, 
■i.,,, * placed on the sponge of the inhaler, with a little alcohol added, 
J^^Sd inhaled for an hour. A similar experiment was made with 
ppuit of ether as the solvent. The vapour given off was at first 
pungent and stinging to the mucous membrane of the nose and 
niuuth, and on examining the sponge at the end of the hour all 
but a trace of the iodine was found to have disappeared. In 
iodine, therefore, we really have a sufficiently volatile agent to deal 
with, and hence it might be presumed that it did, in fact, make 
its way into the lungs. This conclusion, though apparently 
warranted by the disappearance of the antiseptic during inhalation, 
is not confirmed by further observation. 

When testing the saliva and mucus of the mouth and throat 
on the completion of the inhalation, with a solution of starch, I 
noticed that the colour of the starch was unchanged, proving the 
absence of free iodine. On applying, however, an acid to the 
mucus, the blue colour was abundantly developed, showing that 
very much of the iodine inhaled, and possibly the whole of it, had 
become converted into an iodide, in which transformation it loses 
a great part of its antiseptic properties. This is an interesting and 
important fact, not only in relation to the subject now under con- 
sideration, but in other ways. Thus, for one thing, it seems to 
show, that it is almost useless, when oro- nasal inhalers are used, to 
administer free iodine as a medicine. Again, it should be known, 
that when, as is frequently the case, carbolic acid and iodine are 
inhaled together, a strong chemical action is set up between them, 
whereby possibly the properties of the iodine nre impaired. In 
the case of iodine, then, evidence is also wanting to show that this 
antiseptic does really make its way into the lungs as such, 
when oro-nasal inhalers are employed. 

Now it may be urged, that if the inhalation of the several anti- 
septics had been continued for a longer period than an hour, the 
result would have been different — that is to say, that more of them 
would have been inhaled. In order to test this point, the inhala- 
tion of carbolic acid was continued for two hours in three ex- 
periments, with the following results : Of the 500 milligrammes 
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taken there were recovered by Chandelon's process 410, 400, and 
390 milligrammes respectively, thus showing only a very moderate 
increase, quite insufficient to affect in any material manner the 
general results previously arrived at. Even had the amount in- 
baled been much greater, it would by no means have followed that 
a proportionate increase of the antiseptic was to be found in the 
lungs. Supposing a small quantity of any of the antiseptics really 
reaches those organs, it is not to be supposed that it remains there 
for an indefinite time, and goes on accumulating as long as the in- 
halation is continued. The action of the absorbents would doubt- 
less come into play, and the antiseptic which was inhaled the first 
hour would become removed by absorption during the second hour. 
Again, it might be urged that if smaller quantities of the anti- 
septics were placed in the inhaler, the proportionate volatilization 
would be greater. 250 milligrammes of phenol in water were 
sprinkled on the sponge of the inhaler, and inhalation continued 
for an hour, at the end of which time 234 milligrammes were re- 
covered from the sponge, showing rather a smaller and not a 
larger proportionate loss. 

It thus appears that in the case of phenol or carbolic acid, crea- 
sote, and thymol, more than four-fifths of the quantities originally 
taken, were still present in and were, recovered from the sponge 
at the end of the inhalation, and further that the small amounts 
of those substances which had actually disappeared were in great 
part to be accounted for in other ways than by supposing that they 
had entered the lungs — namely, by loss in extraction from the 
sponge, by loss in the inhaler, on the skin of the chin and cheeks, 
and on the mucous membrane of the mouth and fauces of the per- 
son inhaling. This result is in no respect surprising, and is only 
what naturally might have been expected by anyone conversant 
with the chemical properties of the antiseptics experimented with. 
The volatility of carbolic acid, creasote, and thymol at ordinary 
temperatures is but slight, and in winter often nil, and it is nearly 
always necessary in using oro-nasal inhalers that some means 
should be adopted whereby an increase of temperature is obtained 
Hufliuient to ensure the necessary degree of volatilization. 

A seoond series of observations and experiments differed con- 
siderably from those just detailed. They were communicated to 
the British Medical Association at its meeting in Liverpool in 
August 1883, and were afterwards published in the journal of the 
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Association of November 3, 1883, in a paper which bore the follow- 
ing title : ' On Inhalation, more particularly Antiseptic Inhalation, 
in Diseases of the Lungs.' The author contrived the following 
arrangement in imitation, as near as was practicable, of natural 
respiration : — A syringe was prepared, having a capacity of 200 
cubic inches, and provided with a hollow piston having a valve at 
each end. The lower valve prevented the escape of the air in that 
direction when the piston was pushed down, while the upper one 
at the same time of course allowed of its escape upwards. A 
Woulfe's bottle, filled with water, or a bulb tube filled with spirit, 
as the case might be, was next attached to the distal end of the 
syringe; this bottle or bulb in its turn was joined on to the 
termination of the trachea of an unskinned sheep's head and neck. 
The mouth and nares were covered with a well-fitting papier- 
mache respirator, furnished with the usual cribriform receiver and 
sponge. The syringe of course was intended to take the place of 
the lungs, and the Woulfe's bottle to intercept any of the sub- 
stances used, which might pass from the respirator down the 
trachea, with a view to their subsequent determination. The 
syringe was capable of being worked at the rate of about 250 
times per hour. 

The first experiment was with half a gramme, equal to a little 
more than 74 grains of carbolic acid. After the rapid action of 
the syringe for an hour and a half, the water in the Woulfe's 
bottle was tested by Chandelon's process, with the result of finding 
in it only # 003 gramme of carbolic acid — that is to say, a mere 
trace. A second experiment furnished a similar result. 

Such being the results of the experiments with carbolic acid, it 
is not probable that any with creasote and thymol would have been 
different, having regard to the relative volatility of these substances. 
Thymol, indeed, at ordinary temperatures, is far less volatile than 
carbolic acid. 

In the next experiments much more volatile substances were 
selected, namely, eucalyptol and oil of turpentine, both also pos- 
sessing strongly penetrating odours. In the case of the eucalyptol, 
the faintest possible odour only, recognizable with difficulty, was 
perceptible in the alcohol through which the air was passed. With 
the turpentine ; however, the spirit was found to possess a decided 
smell of this oil, although it was obvious that the quantity actually 
present was very minute. 
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Lastly, an experiment was made with iodine ; of this two 
cubic centimetres of an alcoholic solution were taken, containing 
■00 gramme of iodine (equal to about nine-tenths of a grain), a 
much larger quantity than that ordinarily employed, in conse- 
quence of the irritating nature of the fumes. The alcohol through 
which tie air issuing from the trachea wan passed, did not become 
coloured in the slightest degree, nor did it furnish any evidence 
whatever of the presence of iodine. This experiment was per- 
formed a second time with another sheep's head and neck. The 
saliva of the mouth, and the mucus, were also tested for free 
iodine ; not a trace was present, but, alter the addition to the 
mucus of a little dilute nitric acid, it was freely liberated. This 
shows that the iodine had really entered the mouth, but had 
become converted into an iodide, of courve losing in the process 
much of its antiseptic properties. In this respect the experiment 
accorded exactly with what has elsewhere been shown to take 
place in the living human subject. 

Of course it may be urged in objection that the results of the 
experiments just recorded would have been different iu the case of 
the human subject ; and this is to some extent possible, although 
scarcely probable, seeing that the construction of the larynx of the 
sheep is less complicated than that of the human subject, and that 
the passage is much more open and free. However this may be, 
the experiments are confirmatory of those previously quoted, and 
they show that substances of little volatility at ordinary tempera- 
tures, such as carbolic acid, creasote, and thymol, make their way 
into the lungs, when oral or oro-nasal respiratoi'S are used, with 
dilnoulty, and in very minute quantities only, while even sub- 
stances with a considerable volatility, as euoalyptol and oil of tur- 
pentine, do not always find a ready access. 

But the results of a variety of other observations and experi- 
ments designed to test the efficacy of inhalation in other forms 
were described in the communication already referred to. One of 
these forms embraced inhalation by the vapour of hot water. 

The British Pliarinncopceia contains five formula for the 
inhalation of medicaments by the aid of the vapour of hot water ; 
two of these are Vapor Oonira and Vapor Creasoti. Considerable 
discrimination has been exercised in the choice of these two sub- 
stances, and in the methods described for their use, seeing that 
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the alkaloid of conium is volatile, as of coarse is also the creasote 
to some extent. 

For the Vapor Coniae, The Pharmacopoeia directs that twenty 
minims of a mixture of one part of the extract of hemlock with 
one part of a solution of potash and ten parts of water should be 
put on the sponge of a suitable apparatus, so that the vapour of 
hot water passing over it may be inhaled. It will be observed 
that the twenty minims of the mixture will contain less than two 
grains of the extract of conium. The quantity of the active prin- 
ciple, conia, contained in the two grains is infinitesimal, and 
may be said to be homoeopathic ; it may be taken to be rather 
over one-tenth of a grain per 100 grains of the extract. Two 
cubic centimetres of the mixture referred to above, equal to about 
thirty-one grains, and containing *16 gramme of the extract, or 
rather more than two grains and a half, were placed on a piece of 
sponge, suspended in the neck of a retort containing 250 cubic cen- 
timetres of distilled water. Twenty-five cubic centimetres were 
distilled over and tested with Mayer's general reagent for alka- 
loids (potassio-iodide of mercury), but not a trace of conia could 
be discovered. After slow evaporation to dryness at a very low 
temperature, a faint reaction only was obtained with Mayer's 
reagent. Subsequently a similar experiment was made with *01 
gramme of the alkaloid itself, or rather more than one-tenth of a 
grain ; but in this case the alkaloid was put into the water, and 
not placed on the sponge, as in the previous experiment. The first 
twenty-five cubic centimetres distilled over gave a distinct reaction 
with Mayer's reagent, but the second only after concentration 
almost to dryness. It thus appears that, in Mayer's reagent, we 
have a most delicate test for conia ; and, that point being deter- 
mined, an experiment was made with the extract of conium, in 
the quantity and under the conditions set forth in The Pharma- 
copoeia. The result was that not a trace of the alkaloid was to 
be detected in the alcohol through which the vapour was passed, 
even after careful evaporation, almost to dryness. 

With respect to the employment of the Vapor Creasoti, the 
following instructions are given in The British Pharmacopoeia. 
Twelve minims of creasote are directed to be mixed with eight 
ounces of boiling water, in an apparatus so arranged that air 
may be made to pass through the solution for inhalation. With a 
view of testing how far this method of employing the creasote is 
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effective, the two following experiments were made: — Haifa gramme, 
equal to 7"7 grains, was added to 300 cubic centimetres of water, 
and the vapour, mixed with air, was drawn through alcohol for 
fifteen minutes ; this of course retained whatever creasote passed 
over. The alcohol was afterwards found to contain only *007 
gramme of creasote, or about the ^nd part of the amount origin- 
ally taken. In the second experiment the same quantity of 
creasote was taken, but in a somewhat differently constructed 
apparatus, with tubes of a greater diameter, so as to allow of a 
freer passage for the vapour. In this case *026 gramme of 
the creasote was recovered, equal to about the T 'o tn P 8,1 ^ °f *' ie 
original quantity. 

It maybe rifely allirmed. therefore, that the method of in- 
haling conium and creasote by the vapour of hot water, as pre- 
scribed by The British Pharmacopoeia, is most ineffective, and 
almost, if not quite, valueless. 

The pharmacopeia of The Hospital for Diseases of the Throat 
contains a variety of form nice for medicated inhalation by the 
vapour of hot water. I will select two of the most important of 
these and put them to the test of experiment. One of them is 
the Vapor Acidi Carbolici. Twenty-one drachms, or 1260 
grains, of the acid are directed to be dissolved in three drachms of 
water, and of this mixture a teaspoonful, say equal to a drachm, 
and containing the very large quantity of ii'2 m a grains of phenol, is 
to he put into an eclectic inhaler, containing a pint of water at a 
temperature of 100° Fahr.,and maintained at that temperature by 
the aid of a spirit lamp. A quantity of the mixture containing 
exactly three grammes and a half of carbolic acid, equal to 53 
grains, was put into the inhaler, the inhalation being continual 
for the apace of twenty minutes ; after which 3'44 grammea of 
the acid, equal to 53*08 grains, were recovered from the inhaler, 
the loss thus amounting to '06 gramme, equal to only '82, or 
fiiui'-lihhs of a grain. It must not be supposed, however, that the 
whole of even this small amount was actually inhaled ; part, no 
doubt, was dissipated in the uninhaled vapour, while of that which 
really entered the mouth, some was absorbed by the mucous 
membrane of the mouth and fauces. 

The air expelled from the lungs at each expiration was also 
tested for carbolic acid, the quantity found t<eing excessively 
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minute, namely, '0076 gramme, equal to a little over one-tenth 
of a grain. 

The second formula selected from The Throat Hospital Pharma- 
copeia for experiment was that for Vapor Thyuiolis, or thymol. 
The directions in this case are, to dissolve twenty grains of thymol 
by means of three drachms of spirit, and to make up with water 
to twenty-four drachms, or three ounces; a teaspoonful of the 
mixture to he added to a pint of water at 150° Fahr. Contrast 
for a moment the very large quantity of carbolic acid employed in 
the first inhalation— namely, 52'5 grains — with the minute amount 
of the thymol, less than one grain, employed in the second inhala- 
tion. Thymol, though little volatile at ordinary temperatures, 
melts readily in hot water, and then becomes very diffusible. Of 
course, the greater part of the portion of a grain contained in the 
8750 grains of the pint of water was volatilized in the vapour ; 
but what possible curative effect could be expected to result from 
so minute a quantity of thymol, even if the whole were really 
inhaled 1 

When the substances added to hot writer posses* a high degree 
of volatility, and are employed in considerable quantity, and when, 
at the same time, the temperature of the water is maintained by 
meana of a lamp, vapour inhalation may be practised in some 
cases with benefit, especially in affections of the throat. In some 
instances the warm vapour of the steam itself, unmedicated, proves 
serviceable, although it is surprising how little water really passes 
over in most cases, except the inhalation be continued for a, long 
time and the temperature be maintained by the aid of a lamp. In 
the two experiments made with the vapor creasoti of The British 
Pharmacopceia, the loss of water amounted to only 10 and 12 cubic 
centimetres respectively, equal to about 2A and 3 drachma. 

We may now pass on to treat of inhalation by steam. Steam, 
of course, does not differ essentially from the vapour of hot water, 
only that the vapour is generated faster and the temperature is 
higher. This temperature, however, is rapidly reduced by contact 
and intermixture with the air in which it becomes diffused, the 
vapour or steam with equal rapidity becoming condensed and re- 
duced to particles oratoms of sensible dimensions. In fact, by the 
time the steam reaches the air passages it is for the most part re- 
duced to the condition of an atomized liquid or spray. 

It will he well to refer here to the fact, which, however, is 
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constantly ignored or forgotten in many prescriptions for inhalation, 
that no substance is volatilized, and passes over in the vapour of 
steam, which is not itself more or less volatile at the temperature 
of the water or steam. Substances which are volatile at ordinary 
temperatures have, of course, their volatility greatly increased at 
the boiling point of water. Whatever substances, therefore, are 
contained in or added to water and which are not volatile at 
100° C. or 212° R, will not pass over by distillation, but will 
be found in the residue of the retort or still. It is thus useless to 
prescribe for inhalation by the vapour of hot water or by means of 
oro-nasal inhalers, as is frequently done, such remedies as prepara- 
tions of opium, cannabis Indica, stramonium, hyoscyamus, and 
many other medicinal substances. 

To show the effect of the temperature of boiling water in in- 
creasing the volatility of substances which, at ordinary tempera- 
tures, are but little volatile, the results of the three following 
experiments may be given. Carbolic acid or phenol, notwithstand- 
ing the strong odour which it emits, is, under ordinary circum- 
stances, but little volatile. Half a gramme of this, or rather 
more than 7£ grains, was placed in a retort, and distilled with 
250 cubic centimetres of water ; and of this one-fifth part, or 50 
cubic centimetres, was distilled off, *12 gramme or 1*85 grains 
being found in the distillate by Chandelon's process. In a similar 
experiment with creasote, which is more volatile than phenol, *17 
gramme, or 2*6 grains, passed over ; while, lastly, in the case of 
thymol, which is scarcely at all volatile at ordinary temperatures, 
no less than '267 gramme, or 4*1 grains, was obtained. Had 
the distillation been carried further, the quantities recovered would 
have been proportionately increased. 

Steam, therefore, especially when given off in a concentrated 
form, does carry over a very considerable amount of the antiseptic 
substances referred to above. 

In some steam inhalers, as in that of Dr. Lee, the substances 
used are added to the water itself, prior to its being boiled ; 
but usually, as in Siegle's steam inhaler, the medicament is not 
put into the receiver itself, but into a separate receptacle or bottle. 
In the latter case, the steam and medicated liquid come into con- 
tact at the points of the capillary glass tubes, the hot and rapidly 
moving steam producing a vacuum in the ascending tube, which 
causes the liquid to flow up it. The force of the jet of steam 
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atomizes the medicated Squid, and the contact of the cold air con- 
denses it as well bb the steam itself. Whether tin? medicament used 
be added to the water Wore boiling, or be contained in a separate 
vessel, the actual result, is very stmiUr. although the quantity of 
liquid used is, of course, greater iu those eases in which two receiv- 
ing vessels are employed. In Dr. Lee's spray producer, the medi- 
caments contained in the water in the boiler pass over bodily with 
the steam till the receiver is emptied, and this to some extent 
whether they are volatile or not. 

I will now proceed to state the results of experiments with 
Sickle's steam inhaler. 

The vapour of steam, as already stated, coming into contact 
with the colder air, very rapidly cools and condenses ; so that, if 
the mouth be applied within a few inches of the spray, the tem- 
perature becomes bearable, while the condensation is shown by 
the rapid deposition of moisture in the track of the jet of steam. 
Attentively watching the action of a steam inhaler, it ia seen, 
first, that much of the steam is deposited in the vicinity of the 
inhaler; secondly, that a considerable portion of the steam spray 
does not enter the month at all ; thirdly, that part of that 
which enters the mouth is returned during the act of expiration : 
indeed, it has appealed to me that not one-third of the steam 
generated is actually retained, and most of that which is so, there 
is good reason to believe, settles upon and is absorbed by the 
mucous membrane of the mouth, cheeks, and fauces. But an- 
other and fourth great cause of waste is, that the steam spray is 
always in operation, whereas the act of inspiration probably does 
not occupy much more than one-third of the whole time, some 
ten or fifteen minutes, consumed in the inhalation ; so that, from 
this cause alone, it may safely be affirmed that fully two-thirds 
of the whole quantity of (lie medicament employed is loBt, and 
can be of no utility whatever for the purpose in view. Lastly, it 
may be pointed out, that in using steam inhalers, respiration is 
carried on almost entirely by the month. 

The following experiments with steam inhalers will show, in a 
measure, how great the loss is from the causes above mentioned. 

It may be remarked, at the outset, that it is most difficult to 
determine the actual loss which takes place in using a steam 
inhaler, owing to the rapid diffusion of the vapour and the 
extreme difficulty of confining and condensing it all. With a 
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view of estimating the loss, an apparatus was constructed, con- 
sisting of a. large hood, fastened round the neck and furnished 
with a long chimney, which was made to pass through a Liebig's 
eeodeBMi and to terminate in a flask surrounded with ice, the 
upper part of the chimney also being packed round with ice. It 
will thus be seen that the surface over which the vapour of the 
steam spray was necessarily spread was very large, and the 
difficulty of recovering the whole of the material taken propor- 
tionately great. 

Taking 0"750 gramme of carbolic, acid, = 11 "55 grains, there 
was recovered, as the mean of two experiments, 0'368 gramme, 
= 5 - 67 grains, of the acid. In an experiment made, using the 
same quantity of carbolic acid, by allowing the steam jet simply 
to expend itself in the hood, without any inhalation, there was 
recovered (M70 gramme, = 7'24 grains. This experiment is 
important, the difference in the amount recovered when the 
steam spray was inhaled and without inhalation being but 0'102 
gramme, or 1^ grain. 

There is still another form of spray often employed, namely, 
the cold spray, the motor power being air. In this case the 
liquid condenses still more readily, and the moisture is de- 
posited in a more limited area. This spray may be used either 
intermittently — that is to say, the jet may be thrown ont 
only during inspiration — or continuously, when of course there 
will be the same loss of material as in the case of the 
continuous steam spray. In two experiments with the air spray, 
the same quantity of carbolic acid being taken — namely, O7o0 
gramme — the mean amount recovered was 0438 gramme, = 6'74 
grains ; while in an experiment with the hood empty, there was 
recovered 0'451 gramme, = 6 - 94 grains, being only a very little 
more than was obtained after inhalation. 

With a hood and other apparatus in every way perfect, I 
entertain no doubt, that I could succeed in recovering larger 
quantities of the carbolic acid than those obtained in the above 
experiments with the steam and air sprays. 

That a quantity, small in comparison with the amount 

.ui^'inallv taken, of such medicinal substances as carbolic acid, 

thymol, Ac., really makes its way into the lungs, when steam or 

ithcr sprays are used, would appear to be further shown by 

ie result of experiments with those sprays and the apparatus 
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referred to already, namely, the large syringe and the head and 
neck of a freshly-killed sheep. Thus half a gramme of carbolic 
acid, dissolved in water, was placed in the bottle of a Siegk-'s 
inhaler, and the steam generated in the usual manner; after 
the syringe had been in operation for fifteen minutes the water in 
the Wotilfe's bottle through which the air was passed was tested, 
but not a trace of the acid was found to be present. 

Such, then, are the results of the author's experiments on 
inhalation, especially antiseptic inhalation, as at present ordinarily 
practised: 1. with the vapour of hot water, medicated or other- 
wise ; 2. with oro-nasal inhalers ; and 3. with steam and air spray 
producers. 

The following cMUL-hi-i'ins may now he deduced, founded partly 
on the foregoing observations and experiments : — 

1. That substances of a gaseous nature and unuritating 
character pass, as might indeed he assumed would be the cose, 
readily into the air passages and lungs. 

2. That the fumes derived from the burning of certain mineral 
and organic substances, when unirritating and inhaled with cer- 
tain precautions, also enter with comparative facility. 

3. That the same may be affirmed of the vapours of many 
volatile substances, and particularly that of hot water, although 
much of this is apt to be condensed and deposited prior to its 
entrance into the lungs. Except in the case of the more volatile 
sul stances, and when the temperature is maintained by the aid 
of a spirit lamp, the inhalation of medicaments by the vapour of 
hot water is, as we have seen, but little effective ; these, even 
when vaporized in any considerable quantity, are expended 
rather on the mouth and fauces than upon the lungs, and by far 
the greater part of the substances used remains, in the majority of 
cases, in the inhalers themselves. 

4. That the medicinal substances, whether volatile or non- 
volatile, contained in sprays, either warm or cold, also reach the 
lungs, when proper precautions are observed ; though in greatly 
diminished quantities, part being lost before the entrance of the 
spray into the mouth, and part being swallowed, or absorbed by 
the pharyngeal mucous membrane. No doubt, by the employ- 
ment of sprays, either hot or cold, any quantity of a given 
substance may be thrown into the mouth, applied to the fauces, 
and even introduced into the stomach; and, so far, they are 
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effective; but, from the evidence adduced, there is reason to 
believe that hut a proportionately small amount of the substances 
employed, as the sprays are at present used, really reaches the 
lungs, or even the larynx and trachea. 

5. That the employment of oral and oro-nasal inhalers for 
the volatilization and inhalation of such substances as carbolic 
acid, creosote, thymol, and many othere which are, in fact, but 
little volatile at the ordinary temperatures of the aiv, or which 
may even be entirely non-volatile, is of hut little utility in 
genera], and is in many case* entirely delusive. When such, 
inhalers are used for the diffusion and inhalation of the more 
volatile medicaments, as alcohol, chloroform, ether, or turpentine, 
they are no doubt move effective. When it is remembered, that 
inhalation in affections of the oralis of respiration, is carried on 
in Great lh-itain, chiefly by means of oral and oro-nasal inhalers, 
the practical importance of the foregoing conclusion will beat once 
apparent. I would again recall to mind the fact, that four-fifths of 
the more important antiseptics, such as carbolic acid, creasote, and 
thymol, are, with the ordinary oro-nasal inhalers in use, re- 
coverable after the completion of the inhalation. 

But the question may be asked : cannot the patient himself 
tell whether the medicaments inhaled really enter the air passages'? 
The answer is, that the mucous membrane of those parts is but 
little sensitive, and that sometimes he can and at others he is 
unable to say whether they have effected an entrance or not. If 
the inhalations are either decidedly hot or cold, or if the sub- 
stances employed are powerful, they may give rise to sensnrions 
and feelings of a positive character, as of cold or warmth, of 
constriction or soreness, and these would be first felt high up 
behind the sternum, and as the inhalations penetrated farther and 
deeper, the area of the sensations wimhl become proportionately 
increased. If, however, the substances inhaled were mild and 
ui imitating, and of the ordinary temperature, the patient would 
be unconscious of their entrance. 
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CHAPTER II. 

THE PRINCIPLES CONCERNED IN THE VOLATILIZATION 
AND INHALATION OF MEDICAMENTS. 

There are several principles and circumstances which govern and 
affect the volatilization of the medicaments employed in inhalation. 
The nature of some of these is either not understood, or in some 
cases altogether overlooked. In fact, the chemistry and physics 
of inhalation have been but little studied by medical men. 

The chief circumstances to be taken into consideration are : the 
relative volatility of the substances employed, temperature, relative 
humidity of the air, the motion of the air, the extent of the surface 
of exposure, the physical condition of the medicaments themselves, 
whether in solution or not, whether wholly or only partially dis- 
solved, the nature of the media by which they are held in solution, 
and, lastly, the manner in which they are inhaled. 

With respect to volatility, medicaments vary greatly ; some pass 
into a state of vapour rapidly at the ordinary temperature of the 
air, as alcohol, chloroform, and ether, while others do so only 
slowly and with difficulty, as carbolic acid, creasote, and thymol. 

The expression, ordinary temperature of the air, is a very wide 
one, and may include all degrees of temperature above 32° F., the 
freezing point, up to 76° F., or summer heat, a range of no less 
tban 44°. Now the rate of evaporation of any given substance 
will vary greatly between this range; it will b9 much dimin- 
ished as the lower limit is approached, and still more augmented 
in proportion as the higher limit is reached. Thus taking 
carbolic acid as an example, the antiseptic on which so much 
reliance is placed in this country, the evaporation at or near the 
freezing point will be almost nothing, while at summer heat it will 
be greater, though still small. 

This is well shown in the following table, kindly prepared at 
niy suggestion by Mr. Edwy G. Clayton, F.C.S. 
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Table I. 

Half a gramme, = 0*500, of pure crystallized phenol was taken 
in each experiment, with 4 c.c, or as nearly as possible 1 drachm, 
of rectified spirit. The specific gravity of the latter was 0*842. 

The dishes used were all similar in size and shape, and the 
diameter of the surface of the liquid exposed was in each case \\ 
inch.. The diameter across the top of each dish was 3^ inches. 

A free current of air was allowed to pass through the room 
during all the experiments, two windows and a ventilator being 
open the whole time. 

In the first experiment the temperature was obtained by the 
aid of ice, the dish floating in water at 32° F. 



No. of Experi- 
ment 


Temperature at which 
Volatilization took place 


Amount of Phenol re- 
covered, estimated by 
Chandelon's method 




°F. 




1 


32 


0-497 


2 


40 


0-492 


3 


45 


0-489 


4 


50 


0486 


5 


55 


0-477 


6 


60 


0-473 


7 


65 


0-468 


8 


70 


0-457 


9 


75 


0-446 


10 


80 


0-431 



N.B. The time of exposure was in each case two hours. 

These experiments show, in the first place, a steadily increasing 
volatilization with increase of temperature, and in the second, that 
the extent of the loss even at 80° F., and after two hours' exposure, 
was but small, it amounting to only 0*069 gramme, = 1*38 grain. 
This last result confirms in a very conclusive manner the accu- 
racy of the statement, founded on experiments, already more than 
once referred to — namely, that fully four-fifths of the carbolic acid 
are still retained in the oro-nasal respirator at the completion of 
the inhalation. 

The second table, also prepared by Mr. Clayton at a later date, 
is equally instructive, and shows the rate of evaporation at tem- 
peratures between 50° and 100° F., in the case of some medica- 
ments having a higher degree of volatility than carbolic acid. 
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Table II. 

Tubulated liotilti afsomr E-epcrimeitU made with the. \1erB nf Determining 
APPROXIMATELY the QitanUtiei Lett of Curtain Solids and Liquids 
during their L'nij/onftio'i for One Hour at each of the following lem- 
pe-ratures : 50°, 60°, 70°, 80°, 90°, and 100° Fahrenheit. 








BoiliDg 


K3 


l.l||:L!liitV Of 

Esikj rill] i'ii 1 


Eanwnti.^ Proportion by Weight 
Lost duriiig Evaporation ut 




-j 




70°F. 


WJ. 


wr. 


KH [ 


01. eucalypti 
01. juniper! . 
01. pini aylv. . 
Ether . 
Chloroform . 
Spirit, vini reet. . 
Heuzeiie (coal uir) 
Iodine. . . 
Thvraol 
Creosote . 
Plienul 


3-17 
320 
SI 2 

174 
176 

422 
958 


0-905 
MM 
0-H77 

0-713 

0-888 

0'85 
4:918 
1-028 
1071 


46 
40 

40 

40 

40 
40 


J-8 

2-2 

95'9 
68-0 
n-a 


8-7 
3-9 

61-4 

6-2 
0-f. 

0'9 


639 
10-8 

7-9 
0-9 


8-8 
9-1 

64-7 

N'l 

100 
2-2 


io-a 

19*3 

13-3 
2-2 

2-7 


13'2 
12-9 

26-7 

16-H 
29 
3-6 
S-8 




Then there are other medicaments which are termed uon- volatile, 
because they do not evaporate at ordinary tctii | icratures of the 
air. It is obvious, that this hist large class can only be employed 
in inhalation in the form of at'iniizod li.jiii<l~ or spmys, and not in 
the vapour of hot water, nor by means of oro-nasal inhalers. 

While the rate of evaporation varies greatly within the limits 
of the ordinary temperature of the air, it augmenting in proportion, 
as the upper limit is approached, the rate is, with certain substances, 
still further very greatly increased when this is passed — that is 
to say, at temperatures between 76° and 212° F. This fact will 
be demonstrated by certain experiments, the particulars of which 
will be hereafter narrated. The effect of temperature in augment- 
ing or retarding the volatilization of many of the medicaments 
employed in inhalation was, up to the time of the publication ot 
my various com muni cations on inhalation in the ' Lancet ' and in 
the 'British Medical Journal,' but little understood. 

The relative humidity of the air makes also a very considerable 
difference in the rate of evaporation ; a diy air, as is well known, 
promotes it, and a moist condition of the atmosphere exerts a 
retarding effect. 
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Again, the condition of the air as to movement exerts a 
considerable effect. If the air be still, vaporization proceeds 
slowly, and if it be both still and humid, then the rate is still 
more retarded ; if, on the other hand, the air be in active move- 
ment, if a light breeze or strong wind be blowing, then the ratio 
is surprisingly accelerated. Ordinarily when a strong wind is 
blowing the air is very dry. If to the actively moving sir 
increased temperature be superadded then the maximum effects 
are produced. 

But there is still a most important principle to notice in 
connection with the subject of volatility, and that is the effect 
produced by augmenting the surface of exposure or evaporation. 
This principle in its application to the subject of inhalation was 
not at all understood till tbe author drew attention to it, first, 
in a paper 'On the Principles of the Construction of Chambers 
for Inhalation in Diseases of the Lungs,' which was communicated 
to the British Medical Association at its meeting in Liverpool in 
August 188.'', and which afterwards appeared in the Journal of 
the Association of January 12, 1 88-1- ; and secondly, in two articles 
in the ' Lancet,' the titles of which will be given later on, and 
which were published in Hie numbers of that- journal for Oct obey li, 
1883, and January 19, 1884. 

It occurred to the author, that since the surface of exposure of 
most medicaments employed in inhalation, by means of oro-nasal 
inhalers, was exceedingly small, if this surJhce could be very greatly 
increased there would be a proportionate augmentation of volatil- 
ization. Thus, say the surface, of exposure in an ordinary oro- 
nasal inhaler was 2 inches, and that this surface could be extended 
to 2000 inches ; the results obtained would be a_ thousand times 
enhanced. 

The results of actual experiments were most surprising, and 
proved that the principle was a sound one, even in the case of 
substances whose volatility at ordinary temperatures is compara- 
tively so slight, as carbolic acid, creosote, thymol, &C. 

This principle was at first thus tested : — 

Fifty grammes of carbolic acid, = 771 grains, were dissolved in 
water, two Turkish towels being saturated with the solution and 
exposed to the air of a closed room at a temperature of 22° C, 
= 72" F. 

After the lapse of forty-eight hours the towels had become 
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quite dry, and the author was not a little surprised on examining 
them to perceive that they did not possess the slightest smell or 
taste of the carbolic acid. One of the towels was then tested, and 
found to contain only 0*07 gramme of the acid, equal to 1*08 
grain; that is to say, the whole of the carbolic acid employed, 
namely, 771 grains, had disappeared, with the exception of the 
small quantity above referred to. 

This result appeared so surprising, although the author was pre- 
pared for a considerable reduction in the amount of the acid taken, 
that he thought the towels must have been inadvertently washed. 
He therefore repeated the experiment in a more precise manner, 
taking one of the Turkish towels only. It measured 48 by 18 
inches, thus presenting a surface of 1728 square inches, and it was 
saturated with an aqueous solution containing 25 grammes, or 
385 grains, of carbolic acid. The experiment was commenced at 
10 a.m., the towel being moistened in the course of the day once 
or twice with a little water. At 10 a.m. the next day the towel 
was still somewhat wet, but at 4 p.m. it was only just damp. It 
was then tested for the acid, 0*09 gramme only being obtained, 
equal to 1*39 grain. Thus in the space of 30 hours the whole 
of the acid used, 385 grains, had practically disappeared. Had 
the same quantity of the acid been exposed to the air in any vessel 
presenting only a small surface, the loss would have been but 
trifling. 

This result is of the highest importance, as it places in our 
hands the means of charging inhalation chambers to almost any 
desired extent with all those medicinal substances, which possess 
even a feeble volatility, at the ordinary temperature of the air. 

The following experiments were also made with carbolic acid. 
Turkish towels were cut into pieces, measuring 18^ inches in one 
direction and 9£ inches in the other. Each of these was charged 
with 5 grammes, = 77 grains, of carbolic acid, dissolved in about 
100 cubic centimetres of water, each piece being tested at intervals 
of 4 hours. 

There were recovered out of the 5 grammes, or 77 grains, 

taken — 

After 4 hours 2*77 grammes = 42*66 grains 
„ 8 „ 1-82 „ =28-03 „ 

)i Jw » t) »> 

„ 16 „ 049 „ = 7-55 „ 
„ 20 „ 0-20 „ - 308 „ 
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These experiments were conducted in a closed chamber and at 
a comparatively low temperature. Had the chamber been freely 
open to the air, or had the temperature been raised to even 62° 
F., the results would have been far more striking. In place of 
20 hours being required for the almost complete volatilization of 
the acid, much less than half that time is necessary. 

As illustrating the combined effects of extension of surface and 
free exposure to the air, the following experiment may be cited : — 
A portion of a Turkish towel, 18 by 9 inches, and charged with 
a watery solution containing 100 grains of carbolic acid, was 
exposed for 4 hours in the outer air, with a light breeze blowing 
and the sun shining at the time, the temperature being 90° F. 
in the sun. At the end of that time the towel was found to be 
quite dry, and the whole of the carbolic acid had disappeared, 
with the exception of 4*74 grains. 

The following experiment stands in marked contrast with the 
above. In this case the portion of Turkish towel, charged with 
the same amount of carbolic acid, was placed in the still air of a 
room without a fireplace, having a temperature of 58° F., the door, 
window, and shutters being closed, and allowed to remain for 10 
hours, at the end of which time no less than 58*2 grains of 
the acid were recovered. 

Further experiments showing the increased volatilization of 
certain medicaments, resulting from the extension of the surface of 
evaporation, will be found detailed in Chapters III. and IV., 
those treating of the apparatus employed in inhalation and of the 
construction of true inhalation chambers. 

It will also be proved that this principle holds good in the 
case of creasote and thymol and some other medicaments. 

It is thus seen that the idea or principle on which the fore- 
going and many other experiments were founded was correctly 
conceived, but when the principle is combined with increase of 
temperature some further surprising results were obtained. The 
reader should be reminded, that the experiments just narrated 
were made at the ordinary temperatures of the air. 

The increase of temperature should vary with the volatility 
and other properties of the substances employed, and should be 
carefully regulated. 

One of the best and most practical methods of applying this 
increased temperature, is by means of hot water spread over a com- 
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paratively large surface. Owing, however, to the increase of 
volatility obtained by the augmentation of temperature, the extent 
of .-urfuce i-eijuiied will be very many times less than that which 
is necessary when Turkiali towels or other suitable fabrics are 
placed in the air at any ordinary temperature, while the time 
occupied will also be proportionately reduced — two great ad- 
vantages. 

The effect of the combination of a somewhat large surface with 
increase of temperature is well illustrated by what takes place 
in the case of thymol. 40 grammes of thymol, = 616 grains, 
were melted in hot water in a dish having a superficies of 64 
inches, tho temperature being maintained at 7'2° C, = 161-6° F. 
At the end of 12 hours it was found that the whole of the 
thymol had disappeared, a substance which, as already remarked, 
possesses but little volatility at ordinary temperatures, and which, 
even when spread over the large surface of a Turkish towel, is far 
less volatile than carbolic acid, creosote, and a variety of other 
substances. 

It is difficult to overrate the practical importance of these 
principles. By means of one or other of them, or of both 
combined, chambers may be quickly charged with the most power- 
ful antiseptic substances, and indeed with a great variety of other 
medicaments which possess even a very low volatility at the usual 
temperatures of the air, and this to any extent required. Guided 
by these principles, I have been led to devise a number of improved 
forms of apparatus for inhalation. 

I may also point out that the principles above described may 
be applied wiih ;;reat effect to disinfection as well as inhalation. 

But there are still other circumstances to be noticed which 
exert a considerable effect in promoting volatilization; one of 
these is that the substance should be either in a very fine state 
of division, or, better still, entirely liquid or held in complete 
solution, 

Another circumstance which lias to be considered, is the nature 
of the media in which the substance is dissolved, and which are often, 
added to the prescription under the expectation that the volatility 
of certain not very volatile medicaments is thereby promoted. 
This has appeared a point of so much importance, that I have had 
it put to the test by certain expert merits, which Mr. Clayton 
has also kindly carried out at my suggestion. 
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Five separate quantities of pure crystallized phenol, weighing 
exactly 0*3 gramme each, — 7*7 grains, were exposed for four 
knurs to a temperature of 21° C, = G9*8° F., in five dishes of 
similar size and shape. To four of the weighed quantities of phenol 
were added 4 c.c, = 61*7 grains, of certain solvents, namely, 
4 c.e. of water, 4 c.c. of rectified spirit, 4 c.c. of chloroform, and 
4'4 c.c. of ether. The fifth quantity was not treated with any 
solvent, so that the evaporation of the substance alone could be 

The 



compared with its volatilization i 


a the 


presence of solvents 


results were as follows : — 






0d gramme alone . 




. 0*4837 
. 0-4610 


„ rectitied spivi 




. 0*4603 


„ chloroform . 




. 0*4321 


„ ether . 




. 0*3746 



All the estimations were made by ti trillion, accord in:*: to Chande- 
lon's process, the solutions used being carefully standardised. 

The figures above given show, that under the conditions of the 
experiments, the volatilization is increased somewhat, in accordance 
with the volatility of the dissolving menstrua, the loss in each case 
being, with water 00027, chloroform 0*031, and ether 0*089. It will 
be soen that the loss is the greatest with ether, but even in this case 
it does not amount to one-fifth of the quantity of phenol originally 

Now these experiments, while they are conclusive as to the 
general principle, arc not entirely applicable io the case of oro and 
oro- nasal inhalers. 

In the first place, the ordinary periods during which the in- 
halation lasts when these inhalers are used is from one to two 
hours ; so the above small losses would have to be divided by 2 
or 4, according to the length of time. Again in the experiments, 
the solvents in the dishes were in the fluid state the whole time, 
whereas in the sponge of the inhaler the solvents arc more or less 
atomized, whereby the rate of their volatilization is so greatly 
enhanced that the alcohol, chloroform, or ether are dissipated in 
a very short time, usually in a few minutes. The volatilisation 
of the phenol is not, however, accelerated in the same proportion 
as is sufficiently established by the experiments with oro-napal 
inhalers already recorded, in which in every case, no matter what 
the solvent employed was, four-fifths of the amount of the carbolic 
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acid originally taken were recovered from the inhaler at the termi- 
nation of the inhalation. 

The general conclusion in using oro-nasal inhalers therefore 
is, that the device of adding volatile solvents to the carbolic acid 
and other substances, as is now so generally done, with a view to 
increase their volatility, is of extremely little practical utility. 

Lastly, the mode of inhalation exerts some, but by no means a 
considerable, effect in increasing the volatility of such slightly vola- 
tile substances as carbolic acid, creasote, and thymol ; that it is not 
great is shown by the fact, so often adverted to, that four-fifths of 
these substances are recoverable from the oro-nasal inhalers at the 
completion of the inhalation, although these inhalers were used 
by people of average vigour and lung capacity. 

The method of inhalation does, however, make some difference 
in the amount of any substance which, after its volatilization, is 
carried into the lungs. If the inspiration be feeble and shallow, 
little or none will penetrate into the air passages ; but if deep, pro- 
longed, and forcible, the quantity will be more considerable. This 
constitutes another difficulty in the use of oro-nasal inhalers on the 
part of feeble patients with extensive lung disease, and these are 
just the persons on whom inhalation, to be at all effective, should 
be carried out in the most efficient manner possible. 

In smoking tobacco in the ordinary manner, scarcely any of 
the fumes enter the lungs ; they do not, in fact, usually pass 
beyond the epiglottis, and smokers are well aware of the fact that 
if they wish the smoke to pass into their lungs they must inspire 
deeply and continuously. 
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CHAPTER III. 

THE APPARATUS EMPLOYED IN DISEASES OF THE ORGANS 

OF RESPIRATION. 

The various kinds of apparatus employed in inhalation have been 
designed and constructed for several different purposes — 

1. For the inhalation of atmospheric air and gases. 

2. For the inhalation of medicated vapours. 

3. For the inhalation of atomized liquids in the form of Rpray. 

4. For the inhalation of hot aqueous vapour, or steam, medi- 
cated or non-medicated. 

5. For the inhalation of various kinds of fumes or smoke, 
arising from the combustion of certain mineral and vegetable 
substances. 

6. For the inhalation of powders. 

These several purposes are so different, that the apparatus 
required must necessarily vary greatly according to the object to 
be fulfilled. It is not my purpose to describe all the various forms 
of apparatus which have been constructed and used, but chiefly those 
which are practically useful and generally employed. A great 
many of the forms devised are quite useless and obsolete, while 
many more are merely unimportant modifications of each other. 

Apparatus for the Inhalation of Air and Gases. 

The inhalation of atmospheric air, either compressed or rarefied, 
and of gaseous substances, is in this country but little practised, 
indeed not so much as is desirable, 

A great muhiplicity of contrivances, many of a very elaborate 
character, have been devised for the inhalation of gases. To the 
great majority of these it will not be necessary even to allude in 
this work ; some of them are very costly, while others are of little 
real utility and are rarely, if ever, employed. Those who desire 
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very full information on this subject are referred to the treatises 
of Dr. Cohen and Dr. M. J. Oertel. 

The principal and most natural gas inhalation is that of the 
air itself, its physical condition being modified in accordance with 
certain requirements. 
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Cooled and Warmed Air. 

It is sometimes of advantage that the air be made cool before 
being inspired, at others that it should be warmed. 

The air may be cooled by causing it, before it is inhaled, to pass 
through a coiled pipe or worm surrounded with ice, such as that 
used in ordinary refrigera- 
tors. The apparatus repre- 
sented in fig. 1 is con- 
structed on this principle. 

Substituting hot for cold 
water, we have an appa- 
ratus for warming the air, 
which might be so con- 
structed that the degree of 
warmth could be regulated 
and maintained at any 
point desired. 

Dr. Joscelyn Seaton's 
Respirator. 

Some years ago Mr. 
Jeffrey invented an oral 
respirator, which he de- 
signed for the purpose of 
warming the air on its pas- 
sage through the mouth to 
the lungs. In it he utilized 
the caloric contained in the 
air expired; this air was 
made to pass through a 

series of perforated metal plates. The metal, being a good conductor 
of heat, absorbed a certain amount of caloric, with which it readily 
parted again at each irspiration of the outer cold air. This 




Fig. 1.— Apparatus for Cooling the Air. 



32 THE APPAKATUS EMPLOYED IN INHALATION. 

respirator was much used for many years, and is still so to some 
extent ; it is doubtful, however, whether it fulfilled in a satisfactory 
manner the purpose for which it was designed. The shawls or 
woollen ' clouds ' now so much worn act partly on the same prin- 
ciple. 

A very ingenious and portable contrivance for warming the 
outer air to such a degree as to render it suitable for inhalation in 
cold weather by delicate persons has been devised by Dr. Joscelyn 
Seaton, who, like Jeffrey, makes use of the natural heat of the 
body to effect his purpose. It consists essentially of a belt formed 
of a series of elastic pipes, which are coiled round the waist next 
the skin, one end of the series communicating with the outer 
air and the other terminating in an oro-nasal inhaler. In the 
course of the pipe leading to the mouth, a vulcanite box is in- 
serted, containing a small piece of sponge, in which carbolic acid 
or some other suitable medicament may be placed. Dr. Seaton 
writes — 

' The temperature of the air inhaled will of course depend upon 
the length and calibre of the tubing and the temperature of the 
air supply. With an air temperature of 57° F. and twelve feet of 
a quarter of an inch tubing an elevation to 80° may be procured, 
the average result of my experiments being that a minimum rise 
of from 15° to 20° may be depended upon at all seasons for pur- 
poses of outdoor respiration, whilst for inhalation indoors, the 
temperature in the medicament box may be always maintained at 
or near 80°, sufficient for the vaporization of carbolic acid, most 
of the terebinthinae, and other medicaments in common use. By 
the extension of the free afferent extremity, the closeness of the 
sick chamber may be readily counteracted by allowing the tubing 
to communicate with the outer atmosphere through a small hole in 
the window frame.' 

A full description of this apparatus will be found in t The 
Lancet' of April 19, 1884. It is made by Messrs. Maw, Son, and 
Thompson. 

Compressed and Rarefied Air. 

Many different mechanical arrangements have been designed 
for the inhalation of compressed or condensed, and rarefied or 
thinned air. Some of these are very expensive and complicated, 




THE APPARATUS EMPLOYED IN INHALATION. 33 

■while the cost of others is so reasonable as to placeth em within 
the reach of most persona. 

Compressed and rarefied air are employed in the treatment of 
disease and for several [imposes, as will be fully explained here- 
after. Sometimes the patient inspires only compressed air, the 
degree of compression varying according tn the necessities of the 
case, and expires into ordinary air ; at others, and more frequently . 
he expires into rarefied air, or more rarely into compressed air ; 
or the process may he reversed and he may inspire rarefied air. 
Again, the pressure may be partial or complete, one or both sided. 
When the air pressure is confined to the lungs only, it is partial 
or one-sided ; but when it is applied to the whole surface of the 
body as well, it is complete, or general. This last form of increased 
pressure is only to he obtained in properly constructed pneumatic 
chambers. 

Of the contrivances for one-sided pressure, some are for com- 
pressed air only, others for rarefied air, and others again for both 
combined. 

The inhalations ordinarily practised are those of compressed air 
only, followed by expiration into ordinary air or into rarefied air. 

The different kin. Is of iippuralos devised mid employed are very 
fully treated of by Oertel, as already stated ; much more so indeed 
than is accessary in the present work. I shall therefore only refer 
to the more useful anil complete forms. 

Cue of the earliest forms was that hy Waldenburg, constructed 
on the same principles as Hutchinson's spirometer. Waldenbnrg's 
single apparatus may Ik? used for either compressed or rarefied air 
separately, but when boll) are employed consecutively two of these 
must be joined. It is not well to use the same gasometer or 
receptacle for both inspiration and expiration, as the air expired of 
course contains many imparities which would speedily foul the 
receiver — the tubercle bacillus, for example. Thus, scrupulous 
cleanliness is essential in the employment of these appliances; the 
like remark applies to the mouthpieces, of which there should 
always be two, the one to be used for inspiration and the other for 
expiration. The apparatus of '\Y allien burg may also lie employed 
as an ordinary spirometer. 

An advance on the above is Cube's double apparatus; but that 
of Tobold is smaller, cheaper, and more simple, and Oertel re- 
marks that there is little to be urged to its disadvantage. 
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Geigel and Mayer have also devised a small single apparatus, 
bich, however, weighs 30 kilos. 
When cost has to be considered, the apparatus of Waldenbur:;, 
or preferably that of Sehnitzler, may be chosen. In both, the air 
or gas used may bo measured, a ml the pleasure ia constant. 

The simple apparatus of Biedert, in which the receiver is on 
the accordion principle, costs only about two guineas. 

Bat of all the forms of apparatus for the inhalation of compressed 
and rarefied air hitherto devised, ( leigel sml Mayer's, with a double 
ventilator, is by far the best, allowing of a constant and continuous 
effect. It is, however, costly, and best suited to public institu- 
tions. 

The. Pneumatic Chamber. 

The pneumatic chamber is employed chiefly for the inhalation 
of compressed BIT, but may be used also for rarefied air. 

The action of the chamber differs in several impoi rant respects 
from that of the transportable appliances; while in the first the 
pressure is exerted on the surface of the whole body as well as 
on the interior of the lungs, in the latter it is confined to the 
Jungs only. 

The pneumatic chamlier is constructed on tho principle of the 
(Jiving bell ; indeed, it was this which mainly furnished the idea of 
such a chamber, the form even of the diving bell being still re- 
tained in some of the chambers. 

One of the first pneumatic chambers was devised and con- 
structed in 183c 1 under the direction of M. Tabarie. It consisted 
of an iron chamber of an elliptical form, capable of aceom modating 
from four to twelve persons, and to this was attached a small 
ante-room. Into the chamber the air was forced by a steam 
pump until the required pressure was obtained, while the object 
of the ante-room was to allow of ingress and egress without any 
disturbance of the air pressure in the chamber. There were also 
arrangements for the ingress of fresh air and for the egress of the 
expired air, a mercurial manometer for measuring the pressure of 
the air, and a thermometer. Each sitting was supposed to last 
two hours. During the first half-hour the pressure was gradually 
increased to the required extent, at which it was maintained for 
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the nest hour, while during the List half-hoar it was carefully 
lessened. 

The chamber devised by Tabaiie has since undergone various 




modifications; first by I, an ge, who aimed at simplifying it and 
ivducing the cost; he also made better arrangements for the ven- 
tilation and for Wit raring and cooling the air. Again, Lauge'a 
dumber ia cylindrical instead of elliptical, like Tabi lie's, and is 
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for four persons only ; it has also ii regulator for preventing the 
too sudden entrance of the air, and an arrangement for charg- 
ing the air with volatile medicaments, as, for instance, pine- 
wood oil. For cooling the air, cold water is sprinkled upon the 
air pump, the pipe, and even on the exterior of the chamber; while 
for warming it the room in which the apparatus i< placed is heated 
by a stove. There is also an arrangement whereby the air can 
be rarefied. 

It is unnecessary in this practical work, either to give engrav- 
ings or to describe minutely the mechanical arrangements needed 
in order to fulfil the various requirements of a well -appointed 
pneumatic chamber. It wd! lie sufficient merely to enumerate 
the principal of them ; as the menus of producing compression and 
rnrothelion of the air, the method of entering and leaving the 
chamber without disturbing (lie- air pressure, arrange meats for the 
admission of fresh air and for filtering the same, for the escape of 
the expired air, for warming and cooling the air and for pre- 
venting it becoming overladen with moisture ; instruments for 
determining the degree of pressure, the temperature, and the 
humidity ; as a manometer, thermometer, and psychrometer. For 
those who require to be made acquainted with all the necessary 
structural details, the leader is referred to the work of Dr. Oertei, 
who devotes nearly 100 pages to the subject of pneumatic 
chambers. 

The material of which the cliniiiW'is consist varies as much as 
their form, and construction, and this may be of iron, tiles, or 
stone, it being claimed for the latter that the temperature of the 
chamber may be more easily regulated in consequence of the less 
conducting power of the stone for caloric. 

We learn from Oertel's work that pneumatic chambers, con- 
structed after Tabarie'a method, Exist at the following places ; 
Lyons, Montpellier, Nice, Stockholm, London, and St. Peters- 
burg. 

There is one of Lange's chamliers at Johannisberg and another 
at Ems. 

Upon one or other of the pvci-ediiig models, pneumatic chambers 
have been constructed at Neuschiineberg near Berlin, at Vienna, 
Hanover, Wiesbaden, and other places. 

The chamliers at lieicbenhall, devised many years since by Dr. 
G. von Lie big, are amongst the most complete hitherto constructed 
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A brief account of them was given by Dr. J. Burdon Sanderson in 
the * Practitioner ' for October 1868, and from which the follow- 
ing description is taken : — ' It consists of three air-tight chambers, 
all of which open into the central antechamber. Each chamber 
is eight feet high and seven feet wide, so that three persons can 
sit with comfort. The pressure employed is equal to 1^ atmo- 
sphere, i.e. about 45 inches of mercury, or about 22 lbs. on every 
square inch of surface. The patient remains in the chamber about 
an hour and forty minutes, of which time forty minutes is occupied 
in gradually increasing and diminishing the pressure, of which 
processes the latter demands the greatest caution on the part of 
the engineer. To those who are not conversant with the pheno- 
mena which attend rapid changes of density of elastic fluids the 
problem appears simple enough ; in practical reality it is attended 
with perplexing difficulties. These arise principally from the 
absolute necessity which exists of maintaining a moderately 
equable temperature and of preventing the air from becoming 
saturated with moisture ; for a failure in either of these particulars 
would certainly be detrimental. . . . At the beginning of the sit- 
ting, while the pressure is gradually rising, the temperature of the 
air tends to increase in exact proportion to the mechanical work 
converted into heat in the act of compression. For a similar reason, 
as the pressure diminishes at the end of the sitting, the air tends 
to become cooler, and consequently to become saturated with 
moisture. To guard against this contingency, it is necessary to 
watch the psychrometer with the utmost care, for the moment the 
readings of the two thermometers coincide a cloud of mist appears 
in the chamber, which is most disagreeable to the patients and 
would probably materially interfere with the beneficial results. , 

But the most perfect pneumatic chamber is Simonoff s, in St. 
'Petersburg ; this is made of stone, is most luxuriously furnished, 
and so complete in every respect that patients may reside in it for 
days. 

In all the chambers above mentioned the pressure of steam is 
employed, but Dr. S. A. Fontaine has devised a chamber worked 
by water pressure, the cost of working being thereby greatly 
reduced. 
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AfPiSATDS fou the Isiialai 



r Oxygen. 



M. Limousin, pharmaceutist of the Rue Blanche, Place de la 
Trinite, Paris, has deviled a very convenient and portable appa- 
ratus for the inhalation of oxygen gas, mixed with variable 
quantities of atmospheric air. It consists essentially of two parts, 
that for the liberation oF the gas and that for its storage and 
admixture with air. The mechanism will he sufficiently explained 




by an examination of the figure. The oxygen is liberated either 
from chlorate of potash or peroxide of manganese ; the gas should 
be always passed through water before being inhaled. 

The best plan is, For the pharmaceutist to prepare the gas from 
time to time >ib maybe required, and to convey the balloon containing 
it, either to the house of the medical man or to that of the patient. 

The proportion of atmospheric air with which the oxygen is 
mixed, mast vary according to circumstances. 

The patient after each inspiration should retain the oxygen in 
the lungs for a few seconds, so as to give time for absorption. 
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Th© cart of the gas is about a penny a litre, and as mueh as. 
twenty to thirty Htww may bo inhaled in the day. The apparatus 
may b© hind or purchased, and is kept in readiness for use by 
warn ftuvign pharmaceutical chemists. 



Chloride of Ammonium Inhaler. 

When liquid ammonia and fuming hydrochloric acid are 
brought into close proximity the vapours of each intermingle, and 




dense white fuuvea of ammonium chloride are abundantly formed, 
uusud with a little free hydroohlorio acid, from which the vapour* 
iivo freed before inhalation by passing them through water. The 
apparatus, of which there are several modifications, consists usually 
nf u double bottle united ; one of the divisions contains hydro- 
i-Ukirui iioid and the other water. Into that with the acid, a tube 
is iiiMi tod, tilled with wttou-wool or sponge, but which does not 
ItiuukUn-ui'H and is charged with liquid ammonia of the strength 
ol llio Itrilioh k'haiuuiewuwia. To the other division a tube or 
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mouthpiece is adapted, the lower end of the tube terminating 
at some distance above the surface of the water. Finally, tho 
two divisions are made to communicate through a small bent 
tube inserted through apertures in the upper parts of each 
division (fig. fl). 

When the inhaler is in action the fumes of the ammonium, 
chloride are drawn through the connecting tube into the water, 
from which it escapes in great j>art into the vacant space above 
it, to be dva«n through the mouthpiece into the mouth. These 
fumes readily condense in part in the small connecting tube, 
which is apt to become quickly blocked up, and in part in the' 
mouth, but a furthii oanadflmble portion is ejected during the 
act of expiration through the mouth and nose. It has been 
already stated that tobacco smoke as a rule does not pass beyond 
the cavity of the mouth, and that the art of passing the smoke 
into the lungs is one which only some smokers acquire, and this 
eliietly with cigarettes. It seems highly probable, therefore, that 
the same may happen with the fumes of ammonium chloride, and 
that it is only in certain cases that these reach the lungs in any 
considerable quantity. Other veiy simple inhalers are those of 
Dr. Feltou and Mr. Kerr ; Messrs. .Savory and Moore are the 
agents for the former, and Messrs. Maw and Son for the latter. 

Apparatus for the Inhalation of Medicated Vapours. 

The inhalation of medicated vapours is effected mainly by the- 
well- known oral and oio-nasal inhalers. 

The motor power, when these are used, is derived from the 
patient, whose inspiratory and expiratory powers vary greatly in 
certain diseases and in accordance with his strength. This is "so 
reduced in some cases, and the inspiratory efibrt is so feeble, that 
little or no beneficial result can possibly ensue from their employ- 
Now to inhale effectually, so that the vapours may pass more 
or less freely into the air passages, it is necessary to inspire deeply 
and continuously, as I have shown in the preceding chapter. If 
this be not done, or be not possible, owing to the patient's weak- 
ness, the vapour will not pass beyond the epiglottis. 

The™ are two channels for the entrance into the lungs of tho 
medicaments employed in inhalation: by the nose and by the 
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mouth. If an oral inhaler be used, the air will eater the lungs 
partly by the nose, and then the medicated v;ipuur pacing by the 
mouth, will become diluted anil weakened. But if *n oro-uasal 
inhaler he employed, this entrance and dilution will still occur 
to a leas extent, for it is the exception to meet with an oro- 
nasal inhaler which is accurately adapted to the contour of the 

But both the oral and oro-nosal inhalers, as constructed and 
used to the date of tin? publication, of the author's communication 
in the 'Lancet 'of May ">, \$$~-i, possessed certain other very .serious 
defects, and these have not hitherto been remedied. 

One of these is, that the cotton-wool or sponge for the medica- 
ments is so small, that it "ill only hold a few drops of the solutions 
employed. 

Another is, that some of the most important substances used, 
ns the antiseptics, carbolic acid, creasote, and thymol, are so 
little volatile at ordinary temperatures that about four-fifths of 
them are still retained in, and may he recovered from, the inhalers 
after two hours' inhalation : one-fifth only of the quantity originally 
taken having disappeared, and even of this it is certain that part 
only enters tho lungs. For the evidence on which this statement 
is based, the reader is referred to Chapters I. and II. 

A third fault is, that the quantity of the medicaments with 
which the sponge is usually charged, is far too small to prove of 
service even if a larger proportion wore inhaled ; seo Chapter V. It 
is to be noticed, however, that since the publication of my observa- 
tions and experiments, the quantities of the medicaments have in 
some cases been increased ; but still it must not be forgotten that 
this addition does not make up for the low volatility of such sub- 
stances as carbolic acid, creasote, and thymol. 

To be effective these inhalers, both oral and oro-nasal, require 
to be entirely remodelled ; but on this subject some further remarks 
will be made later on. 

Of the two forms of inhaler, the oral is the least fatiguing to 
use, as it allows of greater freedom of respiration. 

The oro-nasal inhaler has been strongly objected to by many 
medical men, on the ground thai it impedes and limits the entrance 
of the atmospheric air, which is so much needed, especially in 
those cases in which the natural capacity of the lungs is greatly 
lessened by disease. This objection is no doubt a valid one ; still, 



THE APPABATUS EMPLOYED IS INHALATION. 



it would not be sufficient to justily the rejection of these inhaler?, 
provided they were really effective and afforded n well-grounded 
prospect of benefit from their use. 

In their present form, and with all their defects, it is certainly 
extremely questionable whether one is justified in ordering patients 
tu wear them constantly day and night, a* do some physicians. 

Finally, then, I would state, that I have little confidence in 
the antiseptic action in diseases of the lungs themselves, of the 

I majority of oral and oro-nasal inhalers, as at present constructed, 
-charged, and used, because amongst other reasons the quantities 
of phenol, creasote, and thymol employed are usually far too small, 
nud their volatility too low. In affections of the throat, and even 
of the upper part of the larynx, they may possibly be more 
efficient. 
For the more volatile substances, us alcohol, chloroform, ether, 
turpentine, eucalyptol, Ac, these inhalers are no doubt much more 
effective, especially in affections of the tliroat. 

Of the oro-nasal inhalers at present in use, those are the best 
which are provided with a valve to prevent the escape of the ex- 
] lired air through the sponge ; with two nasal valves to allow of its 
escape from the nostrils, and with a flexible rim or border. A piece 
of indiarubber tubing is perhaps ;ls good as anything to permit of 
adaptation to the contour of the face. The respirators of Dr. 
Edward Blake and Dr. G. Hunter Mackenzie answer the above 
description in most respects. 

Dr. G. Hunter Mackenzie's Ora-i«iml Respirator. 

One of the best of the oro-nasal inhalers winch have been 
devised is that of Dr. G. Hunter Mackenzie, who, writing in 
the 'British Medical Journal' of August 30, 1884, thus ex- 
presses himself: — ' In regard to the use of my oro-nasal respirator, 
I believe that, from the irritant action of the volatile substances 
with which it is necessarily charged, upon the windpipe, its use iscon- 
tra-indicated in most of the inflammatory affections of that region, 
especially in laryngeal phthisis. Further, I have found that, whilst 
of service in cases of bronchiectasis and putrid bronchitis, it has no 
influence upon the bacillus of tubercle, and consequently upon 
tuberculosis.' 

Now this, like many other more or less similar oro-nasal 
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inhalers, is very frequent ly employed in cases of phthisis, and hence 
these limitations and admissions :ire highly important, although 
I consider that they require some explanation andmoiiilication. Dr. 
Mackenzie does nut give tlie mimes of the volatile substances which 
produced the irritant action 
to which he refers. If either 
carbolic acid or creasote, with- 
out admixture with alcohol, 
were used, there could have 
been no danger of any irri- 
tation being set up, and this 
for the very simple reason that 
only a. very small quantity of 
these substances iwconies va- 
porized at ordinary tempera- 
tures, and this with extreme 
idowness. Again, it by no 
means follows, because anti- 




which, when inhaled, 
10 influence on the 
, that they are of no 
l phthisis, or, as Dr. 
lzie expresses it, in 
in several other ways, 

by lessening expert 'ration, arresting put 1 ('faction, mitigating the 

night sweats, and lowering the fever. 

I fully concur in the conclusion arrived at, that, charged and 

need in the ordinary way, his and most other oro-nasal inhalers 

have no influence oil the bacillus of tubercle, and consequently upon 

tuberculosis. 



Macko! 
tuberculosis; they may prove beneficial 



Br. Biin-e;/ )'<■<>'■* /inspirator. 

An inhaler which has been much recommended, partly on 
account of its cheapness, is Dr. Burney Yeo's oro-nasal respirator. 
This consists of a piece of ordinary perforated 7.1 ne, folded so as to 
form a covering for the nose and mouth, and with an aperture in 
front fur a small piece of sponge, which is held in position by two 
folds of the zinc. There are no valves of any kind, and the air 
enters through the numerous holes which exist on all sides ; the 
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[expired air, therefore, being unchecked by n valve, escapes in part 
through the surrounding apertures, but principally through the 
sponge. 
The small piece of sponge in the respirator with which I 
«xperimented weighed i grains, and it was not capable of holding 
with safety more than 1 drachm of liquid. I charged it with 
half a gramme of carbolic acid, r= 7-7 grains, dissolved in 1 drachm 
of water, and inhaled for 1 hour. At the end of that time I re- 
covered from the sponge - 45S gramme of the acid, = 7 "05 grains, 
so that only about seven-tenths of a grain had disappeared. 
In a second trial I took 1 drachm of the acid, and after an 
hour's inhalation recovered 1390 grains, showing a loss of 1'44 
grain. 
Dr. Burney Yeo, in a letter which appeared in the ' British 
Medical Journal ' of January 19, 18S4, states that with his inhaler, 
' 2*5 grains of carbolic acid, mixed with twice its weight of Spirit 
of chloroform, can be vaporized per hour, so that if worn for 
12 hours out of the 24- — and many patients wear them all night 
— 30 grains of carbolic acid will bo respired.' Dr. Yeo omits, 
however, to mention the quantity of acid with which the inhaler 
was charged, and this is a most material point, since the loss of 
course must be in a great measure proportionate to the amount 
originally taken. 

"What the quantity of carbolic acid usually employed in tins 
inhaler is, may be gathered to some extent from the letter of Mr. 
J. Brindlcy James which nppea:-ed in the ' British Medical 
Journal ' of December N, 1883. In this Mr. -James states, that he 
prescribed in a very successful case an inhalation having the 
following composition : It tinct. iodi a'therinlis, acidi earliolici 
a a S'ji °' e ' thymi 5j, spirit, vini rect. ad Sjj. 20 drops of 
this mixture ai* directed to be added to the sponge night and 
morning. Now these 20 drops, or say 20 minims, would contain 
only 5 grains of carbolic acid. 

The statement: eonbiined in Dr. Burney Yeo's letter, quoted 
above, requires, then, further explanation, :is it is calculated greatly 
to mislead. 

Of the 30 grains said to disappear in 12 hours, a large propor- 
tion, probably not to short of one half, is lost by the passage of 
the warm air through the sponge during the act of expiration, 
and so is of no avail, since it does not enter the system at all. 
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Then, the sponge being exposed on all sides to the outer air, a 
further loss ensues ; while, of the little that really enters the nos& 
and mouth, a portion is absorbed by the mucous membrane of the> 
parts with which it comes into contact, so that the most con- 
siderable deductions have to be made from the quantity given by 
Dr. Yeo. But even this result is not all. The loss on inspiration 
is not a constant quantity, but varies with the weather ; when 
this is cold, the loss is but slight, and when very cold, there is 
practically little or no loss at all. Then with private patients 
how difficult it is, if not impossible in some cases, to get them to 
wear an oro-nasal respirator for 12, and still more for 24, hours. 
With hospital patients the case is different, as they must follow 
the instructions given. 

In conclusion, then, it may be affirmed that this respirator has 
not only all the faults and shortcomings of most other oro-nasal 
respirators, but some special to itself. 

Dr. W. Williams's Oro-nasal Respirator. 

Tho objoct for which this respirator was designed, it is stated, 
is not so much for the medication of the inspired air, as ite 
purification. 

Dr. Williams, in his communication inserted in the * British 
Medical Journal' of July 23, 1881, states, 'With regard to the 
mechanism adopted, the following is a description of the kind of 
respirator I find answer best : — Over a wire framework shaped 
like a respirator made to cover both the mouth and nose, two or 
more layers of ordinary antiseptic gauze are stretched ; along the 
concavity inside, a narrow strip of sponge is placed ; and, finally, 
the whole is fitted accurately to the face by a circumferential pad 
made of guttapercha tissue, stuffed with cotton-wool, or folded 
lint, which is more manageable. Antiseptic gauze in the dry 
state gives off a vapour of carbolic acid. Bearing in mind, how- 
ever, the large amount of air that would in ordinary breathing 
pass to and fro, it will be very evident, that this compai-ativelv 
small piece of gauze must soon become exhausted and require 
recharging ; this is secured by the whole being dipped every half- 
hour or so at first, afterwards less frequently, into a watery 
solution of carbolic acid of the strength of 1 in 40 ; the gauze is, 
besides, renewed every two or three days. These respirators or 
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r dressings are worn as constantly as possible ; ill fact, the onlv 
occasions on which their temporary removsil is permitted are 
during a meal, for the pu3"pose of expectorating, and for that of 
dipping.' 
Dr. Williams states, that the offensive odour in cases of vomica} 
in the lungs is quickly removed hy the use of this inhaler. ' The 
quantity inhaled of this vapour may for any single inspiration 
be quite insignificant, hut when multiplied hy the number of 
inspirations made in only a few hours, it does not seem difficult 
to believe, that the amount would soon be sufficient to ac- 
complish the disinfection of all the purulent cavities already in 
communication with the bronchia! tubes. That this end is 

I actually gained, and even rapidly gained, my experience certainly 
tends to prove ; and I find moreover that, on the disappearance of 
odour, it requires subsequently the presence of very little carbolic 
acid on the gauze to keep the expectoration permanently free from 
fcetor, as though the ulcerated surfaces having been rendered 
aseptic, all that remained to be done was to ensure against their 
rc-infection hy the inspiration of only pure air, and also to obviate 
the risk of creating irritation by breathing that which contains but 
a minimum quantity of suspended carbolic vapour.' 
The idea on whieh this respirator is founded is excellent; the 
close material or gauze with which it is covered must, however, 
especially in the case of feeble patients, render inspiration more 
difficult than ordinary; then again the solution of carbolic acid, 

>1 in 40, in which the respirator is dipped from time to time, is 
very weak, and the amount of that acid which actually enters the 
lungs must he very small. It appears to me, therefore, that any 
beneficial action exerted by this respirator, is due rather to the 
purification of the air than to the minute quantity of carbolic 
acid introduced into the lungs. 

Oral JnAofer*. 

As may be gathered from what has been already stated, oral 
inhalers possess most of the defects of oro-nasal inhalers, as well 
as deficiencies of their own, with also one or two advantages. 

The receptacle for the sponge or cotton-wool is very small, 
and therefore capable of holding but little liquid, and if tbe.-t- 
inhalers are charged with the antiseptics usually employed, as 
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carbolic acid, creasote, or thymol, about four-fifths of those sub- 
stances would be recoverable from the inhaler after the completion 
of from one to two hours' inhalation. 

One of the advantages is, that the channel leading to the air pas- 
sages is more direct, and another, that the hindrance to respiration 
is not so great, since this is still carried on in part by the nostrils, 
unless these be artificially closed. 

But the greater freedom of inspiration operates disadvan- 
tageously in another way. There is less vaporization of the 
antiseptic substances named above, in consequence of the whole of 
the air not passing through the respirator. On the other hand 
the loss during expiration is greater, because of the absence 
of any valve to restrain the expired air from passing, at least in 
part, through the sponge containing the antioeptics. 

Then there is still another consideration to be taken into 
account, applicable alike to oral and oro-nasal inhalers, and which 
lias not yet been specially dwelt on ; it is this : — 

The inspired air, which passes through the medicated sponge, is 
at all times a comparatively cold air ; its temperature, according to 
the season of the year, may vary from 32° to 70° or 80° F., and 
with this variation so will vary the rate of vaporization of the 
medicaments ; but the temperature of the expired air, on the other 
hand, no matter what the season, is nearly always the same, 
approximating to that of the body ; hence when the air is allowed 
to pass through the sponge or other material used, the vaporization 
is always greater during expiration than during inspiration, and 
the loss of material of course proportionately larger. This is a 
practical point of which we should not lose sight. In those cases 
in which oro-nasal inhalers are provided with an effective valve, 
this loss during expiration is not experienced. 

As is the case with oro-nasal, so with oral inhalers, many 
modifications have been devised, particularly in Germany. The 
sponge or cotton-wool is usually kept in position by an inner 
perforated plate, but this plate is apt to become loose and the 
sponge to be displaced, though this occurrence is easily avoided by 
fixing the plate to the inhaler by a hinge, as is now often done. 

Nasal Inhalers. 

Several different forms of nasal inhalers have been devised. 
One of the simplest of these is that of Dr. Feldbausch, of Stras- 
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I burg ; this consists of two little cylinders, united below by a small 
band, which are passed more or less completely up the nares, and are 
filled with blotting-paper or flannel, charged with the medicament 
to be inhaled, usually two to four drops of carbolic acid. The 
apparatus is made in three different sizes, but they are all very 
small and the surface of evaporation wholly insufficient. It is 
not probable that its employment would be of the slightest use in 
any maladies of the air passages or lungs, though it might be ser- 
viceable in very limited affections of the nasal mucous membrane. 
Y>r. Feldbauseh recommends his apparatus fur prophylactic pur- 
poses, as a protection against infection-; maladies ; but no proof has 
yet been given of its efficacy in this respect, and although it closes 
the channel by the nose, it leaves open that by the mouth. 

Dr. Cousins' .Vnsul Infialer. 

The 'Lancet' of July 19, 1884, contains a description and 
figure of an inhaler devised by Dr. J. "Ward Cousins, and which 
may be used either as a nasal or oral inhaler. It is made of vul- 
canite, and resembles somewhat a bulky cigar in form, in the 
hollow of which is placed ' the little pledget of cotton-wool upon 
which the inhalant is dropped.' When used as a nasal inhaler, the 
narrow end is inserted into one nostril, the other nostril being 
closed by means of a small spring. 

After all that has been stated reapectillg ilu' construction and 
action of oral and oro-nasal inhalers, it is unnecessary to make 
any extended remarks on this instrument. The surface of eva- 
poration is hut small, and the vaporization of such antiseptics as 
■carbolic acid, i-c, would be very limited, especially in cold weather. 

T/te Nose Inhaler of Dr, George Moore. 

The nose piece is flexible and adaptable. A box, placed below 

3, is perforated on its upper and lower surfaces, ami 

contains a layer of absorbent wool or lint, on which the medi- 

to be used is dropped. The under surface of tlie box 

j on a hinge at one end and is fixed by a clasp at the 

so that the wool or lint can be easily changed. When 

;ed, the patient can either inspire by the nose and expire by 

e month, or can ' carry on both acts of respiration by the nose 

!, as may be found expe\lieri£ or. nectary.' >■■-.. - .- , . -, 
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Dr. Moore writes, 'The important practical point appears to 
me to be, that respiratory treatment, when required, should be 
jonductod through the nasal passages as parts of the natural 
respiratory thoroughfare, and not wholly or partly through the 
mouth, which belongs to the alimentary canal. Moreover, it is 
desirable to bear in mind, that many, if not all, cases of bronchitis, 
asthma, and emphysema are preceded by, or accompanied with, 
nasal catarrh, which ought to be included in respiratory treatment. 
When ft liowr-iuouth respirator is employed, the patient generally 
uses the mouth as a breathing organ, so that medication begins in 
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the throat, and concurrent disorders of the nasal passages and of 
the naso-pharyngeal cavity are practically untreated.' 

This respirator is certainly superior to the two nasal respira- 
tors previously described ; it is many times larger than that of 
Dr. Feldbausch, and, unlike that of Dr. Cousins, it embraces both 
nostrils. No doubt the most natural respiratory channel is that 
by the nose ; it is much to be doubted, however, whether this is 
the best for the introduction of medicated vapours into the throat 
and lungs. Many of these vapours very quickly become condensed, 
so that the shorter the distance they have to travel, the greater the 
chance of their reaching their destination. Now the route by the 
"• iit*i' is ■certain. : y t'-ic longer ji 'id mrre fofl't nous, purposely so indeed, 
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in order that it may act the better as a strainer or filler, depriving 
the air of the solid particles it contains. 

Again, since the warm expired air is allowed to escape through 
the respirator, a very considerable loss of the carbolic acid or 
other medicament originally taken, must necessarily ensue. This 
inhaler may be obtained of Miosis. Wi iglit and Co., of New Bond 
Street. 

Spray Producers ok Nebulizers. 
A great many diffeient forms of spray producers have been 
constructed ; many of these are obsolete and are no longer 
employed. The object of them all is to finely divide, or atomize, 
as it is termed, the medicated fluids employed, and to project 
through very fine apertures the little streams or sprays of atoms 
with such force as to :iid their entrance into the air passages. The 
motor power which may be employed varies ; sometimes the 
compression is produced by air, at others by water or steam. 
When air is employed, the pressure may be exerted either by 
means of the air pump or more easily and simply by the hand 
acting on an elastic ball. The spray producers worked by a 
■ force pump for either air or water are expensive, and require for 
the most part the aid of an assistant, so that they are but little 
The forms of apparatus now generally employed are few, 
simple in their construction, and by no means costly. 

The Air BaU Apparatus. 
This apparatus usually consists of a bottle or receiver, containing 
D solution the medicament to Ije employed ; in this is placed the 
vertical tube of Bergson's arrangement, which is formed of two 
tultes joined together, placed at right angles with one another and 
terminating above in fine capillary openings, which are nearly in 
apposition and almost touch each other. To the horizontal tube 
is attached a piece of iudiarubber piping, in the leugth of which 
two elastic balls are introduced. The ball farthest from the 
receiver acts as a reservoir for the air, which is forced out of it 
n the apparatus is put into operation by the action of th6 
ind, and is conducted thence by the iiiditiruhbei- piping, first into 
e second elastic ball or regulator, anil thence into the horizontal 
3 tube, from the point of which it issues in a fine stream. 
The force of this creates a vacuum in the vertical tube below, 
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causing the fluid in the bottle to flow up it; when, meeting 
at its point the current of air from the horizontal tube, it becomes 
broken and scattered, the two together constituting the atomized. 
spray. This at first is a narrow jet, which soon spreads out in 
a form resembling somewhat the tail of a comet. 




Fra. 8.— Improved Am Spkm Pbodi 



The hand-ball spray apparatus has within the last few years 
undergone some important modifications, one of which renders it 
especially serviceable for inhalation purposes, and particularly for 
spraying the throat. Bergson's tubes, in which the capillary 
openings aie opposed to each other at right angles, are done away 
with. The air is made to enter through the side of the cork or 
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through the tube as it issues from the receiver ; the cork is made 
of vulcanite or indiarubber, and through its centre passes a glass 
or vulcanite tube, one end of which terminates iu the fluid in the 
receiver and the other ia prolonged to any required length, and 
may be variously curved and thus adapted to any requirement. 
The tube may be so prolonged as to reach the back of the throat, 
and if curved upwards the spray may be delivered into the poste- 
rior nares, and if downwards, into the larynx. Again, a curvo 
of a different form may be given to it for spraying through the 
nostrils. In fact, this and other spray producers should always 
be furnished with different sets of tubes, suited for each of the 
purposes referred to above. In some cases the second air ball is 

■ done away with ; in others the ball is attached to the top of the 
cork, the discharge tube issuing from near the neck of the re- 
ceiver. 

It will be readily perceived, that the principle of the hand-ball 
spray with the single tube is quite different from that of Borgson'a 
tubes, hi which the medicated fluid is made to rise in the vertical 
tube by the vacuum produced in its upper part by the current of 
air which flows through the horizontal tube. In the other appa- 
ratus the fluid rises up the tube, in consequence of the pressure on 
the surface of the liquid in the bottle. 

I This apparatus will, therefore, doubtless supersede in a great 

measure the older and more complicated form. 
: 



Dr. Saas's fforhimtal Nebuliz 



A very convenient cold spray apparatus is the horizontal 
nebulizer of Dr. Sass, of New York, which is represented in 
The advantages are, that the receiver can be held in the 
hand, and that the tubes may be prolonged Inn i^iiitnlly, so that 
they may enter the rooulh, when it is desired thoroughly to irri- 
gate the back of the throat. The hand being in this apparatus, 
and in others on the same principle, the propelling force, the 
spray is of course intermittent, and coiTcsponds with each action 
of the hand ; in using it, therefore, care should be taken to time 
ch inspiration with the escape of the spray. 

Dr. Wright's Atmonemeter, 
A very ingenious modification of the ordinary intermittent ni: 
spray producer, has been devised by Dr. Wright, of Old BmrUagtoi 
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Street ; it is called the atmonenielor, and consists of a bottle to 
which is attached a syringe ; this is worked by pressure of tho 
thumb on a spiral spring fixed round the piston rod. The air 
thus driven displaces a portion of the contents of the bottle and 
forces it along a horizontal tube, at the end of which it is dis- 




charged through very minute orifices. Though suitable for other 
purposes, the instrument is primarily intended for use in throat 
diseases, and to facilitate its employment in these cases the tube is 
furnished with a plate beneath, which serves as a tongue depresses 
It is made by Messrs. Krohne and Sesemann. 

Steam Sprays. 

In the steam spray apparatus there are usually two receivers, 
one corresponding to that of the air spray producer, namely, the 
receiver for the medicaments, and the other being the boiler for 
the generation of the steam, the two being brought into contact, 
as in the air spray apparatus, by means of Bergson's tubes. 
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Siegk'a Steam Spray Apparatus. 

Siegle's apparatus baa heen subjected to various modifications 
and improvements, especially in America. 

One of the best iind most complete steam spray inhalers is tie 
modification of Siegle's, made by Messrs. Codman and ShurtlefT, 
of Boston, although it baa one serious fault; the spray is ejected 
obliquely, striking the side of the shield, in place of being thrown 
out at right angles. It has a safety valve, a glass face shield, and a 
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a cup. It would be more perfect if provided with a water 
gauge and if the tubes were arranged on the duck-bill principle. 

The shield is a very necessary portion of all forms of spiay 
apparatus, especially when nitrate of silver is used; it prevents 
too great expansion of the spray, directs iliis into the mouth, and 
protects the face. 

Br. Cohen's Mmliii&ititm of SitgWt Steam Spray Producer. 

Another very useful modification of Siegle's steam spray 
producer is that with the duck-bill arrangement of the tubes, 
which allows of their being so prolonged that they can be made 
■even to enter the mouth. 
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In the duck-bill arrangement, the tubes being reversed, andt 
that conveying the medicament being the upper of the two, the 
separate receptacle may be done away with by expanding the ter- 
mination of the upper tube in the form of a funnel. 



f I F^-ps 




Dr. Oerld'g Miuiijiadinu of .Sicj/i's Xftaiit Spray Producer. 

In Oertel's modification, three dillY'rent kinds of capillary tubes 
are used ; the first correspond in the calibre of the ojienings with 
those recommended by Siegle ; these are the finest of all, and the 
spray is cooler, possesses mure penetrating power, and is particu- 
larly adapted for reaching the smaller bronchial tubes and air cells 
of the lungs ; the quantity of fluid delivered, however, is compara- 
tively small. The second kind of tubes, which Oertel states are 
more commonly used, have rather larger openings ; these when 
employed, profusely covtr the throat and larynx with fluid, which 
might even pass into the lungs. With the third kind of tubes, 
having still larger openings, by raising the heat of the steam, 
a coarser spray is obtained, which is very suitable as a pharynx 
douche to sprinkle strongly the affected parts of the mucous 
membrane with large quantities of fluid. These last tubes, Oertel 
considers, replace to some extent the apparatus of Matthieu and 
Bergson. Lastly, the sprays are projected into a glass funnel. 
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whereby too great expansion is restrained. This apparatus may 
be obtained of Messrs. Mayer and Meltzer. Oertel's modified 
spray producer possesses certain serious defects, and is by no 
means complete in other respects. The horizontal tube should 
issue from the side of the boiler, and not from the top, in order 
to obviate the liability to spurting, which is apt to occur when 
the tube is bent at right angles. The glass tube itself is too 
long and frail, and therefore liable to be broken. Again, the 

rer for the medicaments is too wide and shallow, and presents 
too large a surface to the air, although divided into two parts, 

nc division tu-ing intended to catch the waste from, the pro- 
tecting funnel. Furthermore, while the outer case is provided 
with a handle, there does not appear to bo any means of quickly 
removing the boiler, nor is this furnished with a water gauge. 

Mr. Benftam's Modification. 

Further useful modifications of Sicgle's steam spray producer 
have been devised, as that which bears the name of Mr. Benham. 

s furnished with a handle, whereby its manipulation is facili- 
tated, and with a water gauge, so that the amount of water in the 
boiler can always be ascertained, a matter of some consequence. 
It may be procured from Messrs. Wright and Co., 108 New Bond 
Street, London. 

Dr. Let's Steam Draught Iiikakr. 

But a steam spray producer has been constructed on quite- 
another principle by Dr. Bobert Lee. In this the bottle for the 
medicated fluid and the glass capillary tubes, or syphons, are 
entirely dispensed with ; the medicaments are added to the water 
in the boiler, and issue from the pin hole with the steam, and this 
for the most part whether they are volatile or non-volatile. 

The steam as it issues is very hot, and with a view to regulate 
the temperature Dr. Lee fans provided the boiler with a funnel- 
shaped tube, having apertures on its side for the admission of air ; 
these apertures, according to the temperature required, being left 
open to a greater or less extent. It is stated that by means of 
the funnel the temperature may be made to range between 80° 
•ml 100° F. 

If the water be hard and contain much lime, the pin hole might 
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become blocked up, bo that the Iwiler should always be provided 
with e. bigh-prptsiue or safety valve. This had not been applied 
t*> the apparatus with which I experimented. 

In most steam spray producers, there being two vesaelsand both 
containing liquids, the quantity of fluid used is usually greater 
than when there is but one 
vessel, the medicaments being 
also proportionately diluted. 
What takes place while 
spray producers are in action 
has already been described in 
Chapter I., and the reader is 
now referred to the remarks 
on that subject therein con- 
tained. He should also be 
reminded, that it was shown 
in certain experiments, the 
results of which have been 
previously recorded, that 
fully two thirds of the car- 
bolic acid and certain other 
medicament!; taken, do not 
enter the month at all. 

Further, it is beyond all 
question, that of the quantity 
umnSntMS? BnUl " actually thrown into the 
mouth, a considerable part is 
the extended mucous surfaces of the mouth, fauces, 
and pharynx — on parts, in fact, above the cpi-rlottis ; while much is 
also swallowed, and thus makes its way into the stomach. 

No doubt by the employment of sprays, either hot or cold, any 
quantity of a given substance may be sprayed into the mouth and 
thus applied to (ho fauces, and that so far they arc effective; also, 
that by their means, medicaments may be made to reach the 
stomach in any quantity, and thus the system at large may be 
brought under the influence of the remedies employed. 

A portion of the medicaments used does certainly make its way 
into the air passages ; of this satisfactory proof has already been 
advanced ; but from all that has been stated the conclusion is 
fully warranted, that the quantity which thus enters is, in pro- 
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portion to the whole amount taken, comparatively small ; still the 
■ |ii M initios which are absorbed by the mucous membrane of the 
and which enter the stomach, doubtless contribute in an 
important degree to the medicinal effects obtained. 

All sprays, however, whether cold or hot, possess this great 
»d vantage, that they are capable of diffusing n on -vol utile as well 
us volatile substances. 

The characters of the sprays produced by air and steam, differ 
greatly in several particulars. The action of the band-ball spray 
apparatus is intermittent, and the projecting force much less than 
with the steam spray, and the spray is coarser. The temperature 
also of the spray itself is always some degrees less than that of the 
surrounding air, owing to the expansion of the air causing a por- 
tion of the calorie to become insensible. This in some cases is au 
advantage, in others the reverse. When it ia desirable to avoid 
the cold spray, the medicated solution may be warmed. The hand- 
1im.I1 spray apparatus, therefore, is generally considered more suited 
for the irrigation of the back of the throat than for penetration into 
the air passages, but this conclusion has not been established 
experimentally. 

The action of the steam spray apparatus is continuous, and the 
spray is expansive, is projected with greater force aud to a greater 
distance, is finer and more suitable for deeper inhalation. The 
medicated solution is, however, admixed and diluted by the steam, 
aud the temperature varies with the distance from the apparatus 
and the extent of its admixture with air. 

In using steam sprays, it is not desirable that they should be 
approached too closely to the mouth, and this for two reasons: 
one is that the force of tbe spray is so great that but little of 
it becomes deflected during inspiration and really enters the air 
passages, but it strikes directly against the back of the pharynx ; 
the other is that the temperature is in some cases too high, 
although it is not nearly so great as might be supposed, tbe spray 
havinga temperature at a distance of 4 inches from its commence- 
ment, of only about 88° Fahr. 

A final difference between the improved hand-ball and the 
ordinary Bteam spiuy, is that in the former case one receiving 
vessel only ia needed, whereas in the latter two are required, one 
for the water and the other for the medicated fluid. 

These several differences render air and steam sprays suitable 
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for different purposes. Steiim sprays, from their greater pene- 
trating power, ai* believed to make their way more readily into 
e air passages. 
Perhaps the finest spray is that on the Sales Girons principle,, 
produced by the forcible impinging of a column of water upon a 
metal or other hard surface. This principle is best adapted for 
filling the air of inhalatoriums with a tine spray, as is commonly 
done at many of the foreign water-care establishments. 

Apparatus for the Inhalation of Vapours. 
The vapour of hot water differs from steam chiefly in that 
is given off at a lower temperature. 
A great many contrivances have been resorted to for the in- 
halation of the vapour of hot water, either simple or medicated, 
from tbo open mouth or spout of a jug to much more elaborate 
and complete arrangements. 




The esse n tin 1 requirements of a well-constructed vapour inhaler 
are, a lamp to maintain the temperature of the water, a thermo- 
meter to regulate it, an admixture of air to cool the vapour, and a. 
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suitable mouthpiece, provided with valves to prevent the expired 
air from passing into the water or medicated liquid, 

Br. Mori:!!- Jfaakpiizk's h'ckctic inhaler. 

Such an apparatus is Dr. Mackenzie's eclectic inhaler, made 
by Maw, Sou, and Thompson. Its mechanism will be sufficiently 
understood on an examination of fig. 13. 

Boiling water is placed in the receiver to start with, and the 
temperature is maintained usually at from 140° or 150° F. 

The patient may inhale from five to thirty niinutes, according 
to the nature of the case, but the mouth should be removed from 
the mouthpiece from time to time. ' About six inspirations should 
be taken in a minute.' To avoid taking cold, the patient should 
remain indoors for half an hour after using the inhaler. 

Another very useful form is Marlindale's Portable, inhaler. 
This is furnished with an earthenware mouthpiece, a woollen 
covering to maintain the warmth of the water, and it admits of 
lieing easily anil thoroughly cleansed. 

Dr. Spencer Thompson's Vapour Inltakr. 
Dr. Spencer Thompson has devised a vapour inhaler, the mouth 
of which is so shaped as to fit more or less accurately the contour 
of the face, undoubtedly a oongftlarable advantage. It ia not, how- 
over, provided with a lamp or thermometer, bo that there are no 
means of maintaining the water at any given temperature. This 
inhaler may l>e obtained of Mr. Toogood, Mount Street, Gros- 
venor Street. 

Apparatus fob the Inhalation of Medicaments in the 
Form of Fumes. 

The smoke that results from the igneous combustion of organic 
ssulmtmices, ch icily vegetable, is made up of the vapour of water, 
of certain gases, especially carbonic acid and ammonia, and 
usually of more or less of the volatile medicinal constituents 
of the substance burned ; it has therefore a very complex com- 
position. 

The substances to be burned are often made into pastilles, 
cigarettes, or are cut into strips like tobacco, and sometimes, as in 
the case of nitrate of potash, papers are saturated with them. 
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Apparatus for the Inhalation op Powders. 

Several methods are employed for conveying powders to the 
throat and air passages. One of the oldest of these is by putting 
the powder into a hollow quill, inserting one end of this into- 
the mouth, and drawing out the powder by a strong inspiratory 
movement. One disadvantage of this proceeding is, that the whole 
of the powder is apt to be brought at once into communication 
with the back of the throat, and there is but Httle time allowed 
for its reaching the deeper air passages ; another fault is that the 
. powder is very apt to be blown out of the tube on the slightest 
expiratory action. 

A second method is by means of the well-known insufflator- 
of Eauchfuss. This consists of a tube curved at one end and. 
having an elastic ball at the other, with an opening provided 
with a cover in the centre of the tube, for the reception of the 
powder. Ingenious as is this instrument, it* often fails. One fault 
is, that the powder is liable to be more or less drawn back into the 
elastic ball, in consequence of its expansion, the moment the 
thumb is taken off. 

Other forms of apparatus are the following: Mr. Bryant 1 & 
Insufflator consists of a tube, so curved as to allow one end to 
be placed in the nostril and the other in the mouth. At the 
top of this tube is an opening for introducing the medicament, 
and this is afterwards closed by a cork. When charged, the 
patient blows gently through the tube, the powder being thus- 
driven up the nostril. 

Dr. Andrew Smith's Insufflator resembles a hand ball spray 
producer, with one receiver and two openings ; one of these is 
in connection, by means of the indiarubber tubing, with the 
air ball, and the other is furnished with a tube for the escape 
of the powder ; this tube may be made to vary in its curvature 
and length, according to whether it is desired to apply the 
powder to the anterior or posterior nares or to the throat. The 
objection to this apparatus is that it would be most difficult to 
apply by its means with any exactitude the very small quantity of 
powder usually required. This objection, as I learn from the 
second volume of Dr. Mackenzie's recent work ' On the Diseases 
of the Throat and Nose/ is to a great extent obviated by the 
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substitution, at the suggestion of Clinton Wagner, of a test tube 
in place of the bottle. 

New and Improved Forms of Apparatus. 
The four forms of apparatus next to be noticed were first de- 
scribed by me in the ' Lancet ' of October 6, 1883, and they have 
since been manufactured by Messrs. Maw, Son, mid Thompson, from 
whom they may be obtained. In devising them, the author has 

■ relied on the two important principles which have already been 
adverted to in Chapter II., which treats of the principles con- 
cerned in the volatilization and inhalation of medicaments. One 
of these principles is the greatly increased vaporization of certain 
chemical substances, which at the ordinary temperature of the air 
a 1*6 but little volatile, obtained by spreading them over a very 
considerable surface and exposing them either to the air or on water. 
The other is the augmented evaporation resulting from increase 
of temperature in combination with extension of surface. The 
results of certain experiments showing the extraordinary effects of 
the action of these principles have fdready been quoted in Chap- 
ters II, and III., bvit further examples will tie found detailed in 
Chapter IV., which treats of the principles of the construction of 
inhalation chambers. 

Armed with the above principles the author has been led to 
devise the four following forms of apparatus, the first two being 
intended for charging the air of chambers for inhalation and dis- 
infection : — 

Ctomber ftAdkr and Diahifcclor Xo. 1, 

This apparatus consists of a long cotton fabric, woven so as to> 
afford a very large extent of surface for evaporation. The length 
and breadth of this, vary with the extent of the effect required to 
bo produced. It is spread out in several layers, one above the other, 
by means of an arrangement consisting of a double series of rails, 
which are attached to a box, and lift out and in. The greater 
the distance between the layers, the better. These rails, when 
not in use, are [Mieked away in the box, which also contains the 
long cloth. The apparatus may be made of any size, according 
to the purpose for which it is required. At present it is manu- 
factured in two sizes, namely, 11 hy 1G and 8 by 11 inches. 

The quantity of carbolic acid for the larger size ia 800 grains 
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or 100 for each fold. Of this quantity, tip wards of one-half, at a 
temperature of about 64° F., becomes evaporated during the first 
six hours, and by the time the fabric is dry the whole of the acid 
will have disappeared. 

A convenient quantity of creasote, if it be desired to use it 
with this apparatus, is 400 grains, or 50 grains for each fold. 
Of this amount, about three-sevenths will have Ijecome volatilized 
at the end of the first six hours. If thymol be used, the samn 



amount may be employed, aud more than one-third will have 
disappeared at the end of the six hours. 

A mixture of the carbolic acid in water should be prepared 
beforehand of the required strength, in readiness for use. Of this the 
requisite quantity should he placed in a basin of nmvcnient: size, into 
which the dry cloth should be put. This should absorb the whole 
of the mixture, so that when suspended (.hen- is no "tripping from 
the cloths. 'Die exact amount of liquid absorbed will, of course, 
depend on the composition and texture of the fabric employed. 
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If either creasote or thymol be used, mixtures of these should 
also be prepared beforehand, but the solvent in these cases should 
consist of water, and as little spirit as is required to keep them in 
solution. In consequence of the presence of the spirit, the cloths 
become dry in much less time than when water only is used, and 
when once dry, scarcely any further volatilization of the substances 
takes place. 

A great variety of inhalants and disinfectants may be em- 
ployed with this apparatus, besides those specially referred to. 
Some of these are the several preparations and solutions which 
contain carbolic acid or creasote as the basis, firwood oil, euca- 
lyptol, camphor, 4c., but preparations containing permanganates 
or chlorides of soda and lime are not suitable. Indeed, the volati- 
lisation of thymol, camphor, and some other substances is best 
effected by the Chamber Inhaler and Disinfector No. 2, as the 
use of spirit, which is costly, is thereby rendered unnecessary. 

The No. 1 Chamber Inhaler, II by 16 inches, is best suited 
to a room of a capacity of about S00 cubic feet. For rooms of 
greater dimensions, or for hospital wards, a larger apparatus should 
be employed. 

The smaller apparatus, 8 by 11 inches, is adapted for a room 
of a capacity of 500 to 600 cubic feet, and only half the quantity 
of the several substances and mixtures employed in the large appa- 
ratus should be taken. 

When these inhalers, which are really vaporisers, are being 
used, the doors and windows of the chamber should be closed, 
and in some cases even the register of the stove. It is not neces- 
sary to re-charge the cloths for at least six hours, at the end of 
which time, however, they will still contain half the quantity 
of the substances originally taken. If the inhaler be employed 
for only two'or three hours at a time, the clotha should be folded 
and put away in readiness for use on successive days until the six 
hours have expired. Care should be taken that the fabric is per- 
fectly dry before it is re-charged, and it will be well to rinse it 
out occasionally with clean water. Each patient should not re- 
main in the room or chamber at first, for more than an hour or 
an hour and a half at a time. 
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Chamber Jnftaler find Dixtnfector No. 2. 
This consists of an outer water bath, to which a. thermometer 
is attached, and an inner porcelain dish, divided into four equal 
[>arts. The divisions of this are also filled with water, the tem- 
perature of which, by means of the outer bath, can be regulated 
and maintained to a nicety. With this apparatus, if desired, no 
less than four antiseptic or other substances may be used at the 
same time, either for inhalation or disinfection. Although it is 
usually advisable to add the medicaments to the water in the 
dishes, yet in some 
cases they may be 
placed in the divi- 
sions without water. 
This apparatus com- 
bines the advant- 
ages of moderate ex- 
tent of surface, with 
a temperature regu- 
lated according to 
the nature and com - 
position of the sub- 
stances used — a very 
C_> valuable combina- 
tion. 
|L I The outer hath 

■i«.!i;:.' r 1 should be filled to 

II j ^.— the extent of alwut 

two - thirds with 
water, and the lamp 
of course applied ; the inner bath should be floated on the water, 
and the divisions of this also filled with water to a like extent. A 
thermometer should be placed in the centre of one of the divisions 
and watched until the necessary temperature is reached; this in 
the case of carbolic acid, thymol, mid creosote should be about 
74° C, or 165° F. When more volatile substances are used, the 
temperature required will be much less. 

As soon as the requisite temperature has been attained, the 
substance or substances intended to be employed should be added 
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to the water in the dishes. If carbolic acid be used, 75 to 100 
grains should be added to each of the divisions, and it will be 
found that at the end of six hours nearly four-fifths have become 
dissipated. 

If creasote or thymol be employed, half the quantity may be 
taken. At the end of the sis hours the whole of those substances 
will practically have disappeared, particularly if the creasote, 
■which falls in part to the bottom of the water, be disturbed 
occasionally by stirring. 

A great variety of other inhalants and disinfectants may be 
used with this apparatus : as eucalyptol, firwood oil, camphor, &c.; ■ 
but in these cases the temperature of the water must be raised 
only very slightly. 

All mixtures, or preparations containing carbolic acid or 
creasote as the basis, may likewise be advantageously employed 
with this apparatus. 

The apparatus, 8 by 7 inches and 4.1 inches deep, is suited to 
rooms or chambers having a capacity of from 800 to 1000 cubic 
feet. It may be made of any size required, so as to admit of the 
use of large quantities of a variety of medicinal substances. 

No hospital should be without the Chamber Inhalers anil 
Disinfectovs Nos. 1 and 2, especially the former, which is a very 
powerful vaporizer. They will also be found of great service in 
private houses in cases of infectious disease. In using them, one 
important fact must be borne in mind, namely, that it is not 
possible to charge the air of any ward or room with any medicinal 
substance or disinfectant while the doors and windows are open, 
rse any amount of the substances which may be elimi- 
11 be too rapidly dispersed to bo of any service. It is not 
ictieable, therefore, to combine either effective inhalation or 
disinfection with free ventilation, 

Tfte Gl'ihi Oro-nafsnl Inlinhi-. 

It occurred to me, that some at all events of the advantages 

iued by increasing the surface of exposure, might be obtained by 

iplying the principle of extension to the construction of oro- 

1 oral inhalers, and with this object I made a variety of 

uts. Without giving in detail the results of these, I wilt 

low describe two inhalers I have devised, the ' Olobe Oro-nasal 

Inhaler ' and the ' Globe Oral Inhaler.' 
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That the oro-nasal inhalers at present employed, are defective in 
construction in many ways, and are all but useless in practice, 
I ia.rticulii.rly in affections of the deeper bronchi and air culls, has, I 
think, been sufficiently demonstrated. One defect is that, as a 
rule, they are not accurately adapted to the contour of the face of 
the wearer, so that air enters freely through other than the proper 
channels. Another is that the amount of the substances used is 
generally much too small, and this is also the case with the ma- 
terials on which these are placed ; then the nature as well as the- 
size of the materials selected, such e 
hnt ill-suited to the object in view,sin 
of liquid, and oven these are sufficient s> 
them more or less impermeable to the a 
directions freely through them. 



* sponge or cotton-wool, is 

e they hold but a few drops 

o clog them as to render 

ir, which should pass in all 




The globe oro-nasal inhaler should consist of a covering for the 
nose and mouth of a material such as celluloid, which, becoming 
Hexible in hot water, may be accurately adapted to the face of the 
wearer, or it should be furnished with a border of indiaiublx'r 
tubing. To the oro-nasal covering is attached a light glass globe, 
filled with a suitable material, packed so lightly as to allow of its 
ready permeation by the air drawn through it in inspiration ; 
this material is thou charged with the medicines desired to be em- 
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The most suitable material, in consequence of its retentive 
pro per tit*, for filling the, globe is cotton-wool lint, not flas lint, or 
sheep's wool, since these allow the liquid to pass through too 
freely. The lint is prepared as follows : it is torn into very 
narrow strips ; these are cut across into pieces about a quarter of 
an inch in size, which are then pulled into hue shreds with the 
lingers. A quantity of the material thus prepared should be kept 
in readiness for use. 

The globe must he most eaivf'ully iliavged in the following 
manner- — it being remembered that the object is to divide and 
disperse the medicaments employed as much as possible, and to 
allow the air to pass through the lint at all points freely. On no 
aecount must clogging be allowed, as when this occurs, evaporation 
is greatly impeded. 40 to 50 grains of the lint is about the 
quantity which should lie taken. The globe is charged with the 
lint by means of the forceps, it being added little by little and 
without squeezing, as follows ; the requisite quantity of the * 
solution of carbolic acid or other medicaments used, generally 
1 to H drachms, is measured off with the pipette and allowed to 
flow into a wine-glass. A small quantity of the lint, unmoistened, 
is placed at the bottom of the globe, and afterwards the rest of the 
lint, little by little, the liquid being sprinkled drop by drop over 
the lint in the globe as each successive quantity of the lint is 
added. By the time all the lint is used and the liquid sprinkled 
over it, the globe will he found to be full. On no account must 
the lint be pressed or squeezed in any way, as it should be kept as 
light and open as possible, nor must any clogging be allowed to 
take place. 

If the liquid be poured on the lint too rapidly, a shrinking 
occurs, so that the globe is imperfectly filled and the air during 
iiir-t'init.ion, iu place of passing through the lint, makes its way 
along the space between it and the globe. 

Another and better method of filling the globe is the follow- 
ing : put a small quantity of the cotton lint uumoistened in the 
globe as before ; place the whole of the remainder, which is of 
course the chief part, in a small saucer, and proceed to sprinkle 
every part of it with the liquid by means of the pipette drop by 
drop : lastly, transfer the moistened cotton lint to the globe in very 
small pieces, until it is lightly and equally charged. It is easier 
avoid clogging by this method than by that first described. 
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The quantity of carbolic acid used for each charge, supposing' 
the water bath not to be employed, may vary from 30 to 40 
grains, usually the latter ; of creasote, from 20 to 30 grains ; and 
of thymol, from 10 to 15 grains. The last two substances not 
being completely soluble in the small quantity of water allowed, 
must be dissolved with the aid of a little spirit, no more being 
used than is absolutely necessary. When the water bath is used, 

as it should be in most cases, 
about half the above quan- 
tities will be sufficient. 

The inhaler, if used 
daily without the water bath 
for one or two hours only, 
will not require refilling for 
two days. 

For the quantities of 
other medicaments used with 
this inhaler, the medical 
attendant should be con- 
sulted. The same quantity 
of liquid should, as a rule, 
be used, no matter what the 
medicines prescribed may 
be. If the weather be 
cold, evaporation is greatly 
checked, and hence the 
action of the inhaler will 
be promoted by placing the 
hand round the globe or by 
allowing the globe to rest 
on the mouth of a metal jug 
filled with hot water, or 
better still upon the small 
water bath which] has been specially constructed for the purpose. 
This last proceeding is recommended particularly, when the inhala- 
tion of a large quantity of carbolic acid or other medicament is desired. 
The quantity of carbolic acid inhaled varies according to the 
more or less perfect way in which the inhaler is charged, the 
temperature, the depth and force of the inspirations taken, and 
the length of time during which the inhalation is continued. If 




Fig. 17.— Water Bath for Globe Inhalers. 
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r for two hours and the temperature be warm, the amount of carbolic 
acid inhaled will vary, but will usually be about A gramma =7'7 
grains; but if the inhaler he placed over a jug of hot water, 
renewing the water at the end of the first hour, or on the water 
bath specially designed for the purpose (fig. 17), the loss may 
amount to a gramme, = 15'4 grains. With some of the other 
antiseptics employed the loss will be more considerable. 

It is necessary, that persons using any inhaler, the medicines 
employed in which are intended to pass into the lungs, should 
inspire as deeply as they can. If an inspiration be taken only 
with the mouth and cheeks and not by expanding the chest, the 
medicaments will not pass beyond the mouth and throat. This 

I fact is well exemplified in the case of tobacco smokers. As most 
persons use cigars and pipes, the smoke does not enter the lungs 
at all, and for it to do so it is neccesary that a deep and con- 
tinuous inspiration should he taken. All persons do not use the 
oro-nasal inhalers alike ; some inhale hy both the nose and mouth, 
many by the nose only, the mouth being kept shut. The inosi 
effective plan is to inhale as much as possible by the mouth, since 
in this case the medicaments pass directly to the throat, whereas 
the course by the nares is longer, more indirect, and there is a 
greater liability of the substances becoming absorbed in their 

• passage over the mucous nieuibi;me covering the turbinated bones 
of the nose. 
Although the author has repeatedly used his ' globe oro-nasal ' 
inhaler with a charge of 2i grammes of carbolic acid, and has 
inhaled for two hours at a time, he has never experienced any 
ill effects ; still he would recommend that the quantity used 
to begin with should not exceed H gramme. The Pharnia- 
copceial dose of carbolic acid for internal administration is one 
grain only. What portion of the antiseptic inhaled actually 
makes its way into the lungs, has yet to bo determined, but 
there is no question that, with tiie ' globe inhaler,' a medi- 
cinal quantity does really enter the system, part of it being 
absorbed by the mucous membrane of the mouth and fauces. 
While using this inhaler, the carbolic acid may be strongly smelt 
and tasted, and in a short time the skin of the lips becomes 
whitened and a tingling sensation may even be experienced ; these 
last effects are produced wholly by evaporation, as, although the 
quantity of water or other menstruum used is larger than that 
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employed in ordinary inhalers, not a drop ever escapes from the in- 
haler into the mouth, as so often occurs with most other oro-nasal 
inhalers. 

The Globe Oral Inhaler. 
This inhaler consists of a glass globe with, on the distal side, 
an aperture and cribriform plate for the entrance of the air during 
inspiration, and on the near side a flattened tube for the mouth, 
guarded by a valve, which prevent* the air being discharged into 
the globe during expiration. The nose is uncovered ; the flattened 
tube only enters the mouth, and the air is drawn through the 
globe in the same manner as through a cigar or pipe. By the 
use of this inhaler, the objection so often urged against "oro-nasal 
inhalers is removed — namely, that by covering the nose and month 
they restrict the entrance of the air and greatly impede respira- 
tion. Moreover, its employment is far less irksome and fatiguing ; 




it may be taken up or 
charged it may be used 
requiring to be refilled, 
for this inhaler are the 
haler.' The ' globe oral 
' globe oro-nasal inhaler,' 
at once into the mouth, 
lips, on the moustache o 
The valves of this i: 
It is most effective whei 



put down in a moment, and when once 

for one or two days in most cases, without 

The ordinary quantities of carbolic acid 

same as those for the ' globe oro-nasal in- 

inhaler ' has a distinct advantage over the 

n that the whole of the medicaments pass 

one being lost on the skin of the face and 

beard, or in the convolutions of the nares. 

laler are too small, and should be larger. 

used with the water-bath. 
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Inhaler for Dry or Concentrated Vapours. 

The author has recently devised the following apparatus 
for the vaporization and inhalation, in a concentrated form, of 
the vapours of car- 
bolic acid, creasote, 
and other medica- 
ments. The de- 
scription given 
below is mainly 
taken from the 
' Lancet' of Au- 
gust 16, 1884, in 
which the account 
first appeared. 

In many cases 
the substances in- 
tended for inhala- 
tion in diseases 
of the organs of 
respiration are 
prescribed in a 
form far too dilute 
to be effective. It 
is often desirable 
that the vapours 
should be inhaled 
in a comparatively 
concentrated state. 
Even when the 
medicaments used 
are undiluted, they 
usually become 
largely admixed 
with atmospheric 
air before reaching 
the lungs. 

The means at 

present employed 

for the volatiliza- no. id.— inhaler for dry or concentrated vapour*. 
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tion, and inhalation in a concentrated form, of the vapours of certain 
substances are often very defective. Thus iodine and carbolic acid 
are sometimes vaporized from a porcelain or metal plate placed near 
the patient ; in this way the greater part of the fumes are lost in 
the ah* of the apartment, and the small portion really inhaled is 
diluted many thousand times. The author has therefore been led 
to devise the very simple apparatus for the accomplishment of 
the object desired, as shown in fig. 19. It is suited alike for solids 
and liquids ; and when an increase of temperature above that of 
the air is required, this is obtained by applying the lamp either 
directly to the capsule containing the substance, or to the small 
water bath. One great recommendation of the apparatus is its 
absolute cleanliness. There is no probability, unless it is used in 
the most careless way, of its becoming contaminated with bacilli, 
and hence there is no risk of infection, such as may happen when 
flexible tubes and mouthpieces enter into the structure of the appa- 
ratus employed, especially when more than one person makes use 
of such an inhaler. This contingency constitutes a real danger, and 
one not usually recognized. 

The drawing almost explains itself, yet it may be well to give 
a brief general description. The apparatus consists of a small 
spirit lamp, furnished with a fine rack, so that the flame can 
be nicely adjusted ; a quadrangular stand ; two pieces of copper 
sheeting, with a central aperture in each; a small copper water 
bath ; two small porcelain dishes ; a funnel of glass or other suitable 
material, furnished with openings below for the admission of air ; 
and a glass or metal mouthpiece, which may be used or not, as may 
be required. The funnel should turn up at the bottom, so as to 
allow of its being fastened to the copper plates by two or three 
simple springs. This apparatus is suited for the vaporization 
of carbolic acid, creasote, iodine, thymol, eucalyptol, pine oil, 
and many other substances. The porcelain capsules should have 
a diameter of about If inch, the water bath 2f inches, the base of 
the funnel 3i inches, and the length of the mouthpiece should be 
about 4 inches. 

Apparatus for the Inlialation of Tar Vapours. 

A very convenient apparatus for this purpose is a modification 
of that for the inhalation of concentrated vapours ; only it must 
be made on a veiy much larger scale. The porcelain dish should 
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have a diameter of 8 or 9 indies, and the water bath should be 
of corresponding size ; in lieu of a glass or metal funnel one of 
paper may be extemporized fur temporary uto. The porcelain dish 
may be used either with or without the water hath. 

Mr. L. Kny-Slmtthworth's Inhaler. 
In this apparatus, which was described in the 'Lancet' of 
January 5, 1884, the outer air is made to piss through a coiled pipt; 
placed in a receiver containing hot water, the temperature of which 
is maintained by means of a spirit lamp. So far as the coiled pipe 
and the receiver are concerned it therefore bears a resemblance 
to the apparatus which has been already described for cooling 
md this in its turn reminds one of the worm and tub ordinarily 
l distillation (see fig. 1). The tube or pipe is 9 feet 
long, the lower end being open to the air and the upper end ' ex- 
panded into a small chamlier, closed by a hollow plug of metal, in 
the interior of which tow could be placed to receive the carbolic or 
other disinfectant, and which was connected with an ordinary oro- 
nasal mouthpiece properly padded by a large iudiarubber tube. 
I then placed 13 grains of carbolic acid on 8 grains of dry tow, 
making a total weight of 21 grains, and placed this in the hollow 
plug. After 10 minutes' inhalation the total weight was reduced 
to 13 grains; after 20 minutes, including the time occupied with 
the first weighing, to 8 grains + , after 30 minutes to 8 groins — , 
showing, as I believe, that the total amount of carbolic acid was 
completely vaporized in about 20 minutes, and from my sensa- 
tions of tingling lips, sore nose and throat, pain in the chest, and 
slight vertigo, with exhilaration of spirits, I believe faster than 
desirable for ordinary inhalation. The temperature of the water in 
the boiler ranges from 170° F. at the commencement to 198" F. at 
the termination ; a slightly lower temperature causes the vaporiz- 
ation of the carbolic acid to be more gradual.' — See the ' Lancet.' 
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CHAPTEE IV. 

ON INHALATION CHAMBERS. 

There may be said to be three kinds of inhalation chambers : the 
pneumatic chamber already described, used chiefly for the inhala- 
tion of compressed and rarefied air ; the chamber in which water, 
holding in solution the medicaments, is discharged into the air in a 
finely divided or atomized state by means of various kinds of spray 
producers ; and, thirdly, the chamber, the whole air of which is uni- 
formly charged with the substances required to be inhaled in a 
gaseous or aeriform condition. The construction of this last 
description of inhalation chamber, so far as I am aware, has not 
until recently been accomplished in a satisfactory and scientific 
manner. 

The following are the conditions and principles of the construc- 
tion of such a chamber, as first described by me in an article com- 
municated to the British Medical Association at the meeting in 
Liverpool in August 1883, and which was afterwards published in 
the journal of the Association of January 12, 1884, under the title 
of * The Principles of the Construction of Chambers for Inhalation 
in Diseases of the Lungs/ 

First, the dimensions of the chamber should be moderate, and 
in some cases even small ; and this on account of the great quantity 
of medicaments which would be required for charging a very large 
space. Secondly, the fireplace to the chamber should be closed, 
and the inlets and outlets should be only those of ordinary and 
moderately well-fitting doors and windows ; and this because, if 
the air of the room were rapidly changed, of the difficulty in 
keeping the air charged to any given extent and of the great waste 
of material which would take place. Every chamber may be pro- 
vided with one or two small outlets, to enable those inhaling to 
get rid of the used air emitted during expiration, the air being 
thereby maintained in a state of greater purity. For the purpose 
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nothing more would be necessary than a. piece of elastic tubing, 
furnished with a coveting for the nose and mouth. Thirdly, the 
temperature of the room should be kept at about 17° C, = 
02° F. : this regulation of the temperature is requisite iu order 
that the volatilization of the substances used should proceed at 
one fairly uniform rate. Fourthly, the air of the room should 
be somewhat humid, the degree of humidity being ascertained 
by means of wet and dry bulb thermometers. A moderate, but 
not too great an amount of moisture in the room is desirable. 

The means whereby the air of the chamber is to be charged 
■.villi suitable medicamenta have already been referred to, particu- 
larly in Chapter II., but not in sufficient detail. The two great 
principles relied upon for accomplishing the object in view are 
extent of ma-fa c: Find awj'iii'iilallon :>f lemjMrature. 

It occurred to me, that if any substance possessing even 
a feeble volatility at ordinary temperatures were dissolved and 
spread over a very large surface, the amount of the substance 
which would become volatilized would l>e in proportion to the 
quantity taken, the extent of the surface exposed, the tempera- 
ture of the chamber, and the amount of the moisture therein 
contained. 

To test this point, 50 grammes of carbolic acid (= 771 grains) 
were dissolved in water, two Turkish towels being saturated with 
the solution and exposed to the air of a room at a temperature of 
22" C, = 72° F., the room also containing rather much aqueous 
vapour. 

At the end of 2 hours a portion of the air of the room was, 
by means of a large syringe, drawn through a solution of alcohol, 
a few drops of which, on evaporation, gave with bromine water 
decided evidences of the presence of carbolic acid ; 13 cubic centi- 
metres of the vapour or moisture which had settled on the windows 
{= 200 grains) were collected, and were found to contain 0-029 
gramme of the acid, = 0*44T, or nearly half a grain. 

After the lapse of 48 hours the towels had become quite dry, 
and I was not a little surprised, on examining them, to find that 
they did not possess the slightest smell or taste of the carbolic 
acid. One of the towels was then tested, and found to contain 
only 0-07 gramme of acid, = 1*08 grain ; that is to say, the whole 
of the carbolic acid employed, namely, 771 grains, had disap- 
peared, with the exception of the small quantity above referred to. 
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This result appeared to me so surprising, although I was pre- 
pared for a considerable reduction in the amount of the acid 
taken, that I repeated the experiment in a more precise manner. 
I took one of the Turkish towels only. It measured 48 by 1 8 inches, 
thus presenting a surface of 1728 square inches, and it was satu- 
rated with an aqueous solution containing 25 grammes, or 385 
grains, of carbolic acid. This experiment was commenced at 10 
a.m., the towel being moistened in the course of the day once or 
twice with a little water. At 10 a.m. the next day the towel was 
still somewhat wet, but at 4 p.m. it was only just damp. It was then 
tested for the acid, 0*09 gramme only being obtained, = 1*39 grain. 
Thus, in the space of 30 hours the whole of the acid used, 385 
grains, had practically disappeared. 

These results are of the highest importance, as they place in our 
hands the means of charging inhalation chambers to almost any 
desired extent with all those medicinal substances which pos- 
sess even a feeble volatility at the ordinary temperature of the 
air. 

The following experiments were also made with carbolic acid : — 
Turkish towels were cut into pieces, measuring 18i inches in one 
direction and 9i inches in the other. Each of these was charged 
with 5 grammes (77 grains) of carbolic acid dissolved in about 100 
cubic centimetres of water, each piece being tested at intervals of 
four hours. 

There were recovered out of the 5 grammes, or 77 grains, 

taken — 

After 4 hours 277 grammes ■ 42*66 grains 
8 „ 1-82 „ - 28-03 „ 

19 - 

•» Aw it tt a 

„ 16 „ 0-49 „ = 7-55 „ 

„ 20 „ 0-20 „ - 308 „ 

To show that the principle holds good in other cases I will now 
state the results of a few further experiments. 

Portions of Turkish towels were taken, 9i by 4i inches, and 
were each charged with 1*25 gramme of creasote, = 19 grains. 
In one case the creasote was placed on the cloth without any 
addition ; in another water was used ; and in a third case the 
creasote was dissolved in alcohol. After 4 hours the cloths were 
examined. From that with creasote only 0*91 gramme was re- 
covered, from that with creasote and water 0*41 gramme, and from 
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that with the alcohol 039 gramme: amounts which correspond 
with 14'01, 631, and 601 grains respectively. It will thus be 
seen, taking equal areas of the Turkish towels, that the Joss of 
creasote at the end of the 4 hours was even greater than that of 
carbolic acid, both having licon treated with water; the proportion 
recovered in the one case being 2-77 grammes, and in the other 
1*65 gramme, = 4U'7 and 25'4 grains. The experiments also 
showed that the loss, ns might have been anticipated, is much 
less when the creasote is simply sprinkled on the cloth, because in 
this case it is less diffused and covers a smaller surface. When 
alcohol is employed the loss appears to be about the siine as when 
water is used, although of course the towels, when moistened 
with alcohol, become dry in a much shorter time than with 

In other corresponding experiments, in which the time 
allowed was 24 hours in place of 4, the amounts of creasote 
recovered, approximated to the quantities obtained after 4 hours; 
and this would appear to show that the loss is proportionately 
greater during the first few hours of its exposure; and that this 
should be so will be readily understood when it is stated that 
creasote, unlike carbolic acid, is not a definite substance, but is 
made up of different compounds, having different degrees of 
volatility. 

The last experiments made were with thymol. Thymol pos- 
sesses only very flight volatility at ordinary temperatures, and is 
nearly insoluble in water ; so that, in the case of this antiseptic, it 
is necessary to use a solvent. This in the experiments about to 
he described was alcohol. 5 grammes of thymol, = 77 grains, 
dissolved in SO cubic centimetres of spirits of wine, were spread 
over a piece of Turkish towel, 18^ by 9i inches; and after 4 
hours 3'44 grammes, = 52 grains, of the thymol were recovered. 
From another portion of Turkish towel of the same size, and 
containing the same amount of thymol, 1*70 gramme, = '2&''2~ 
grains, was obtained at the end of 50 hours. 

These experiments show that the loss of thymol, so little vola- 
tile at ordinary temperatures, is very considerable; although the 
proportionate loss is much less than in the case of carbolic acid 
and creasote, still it is sufficiently great for prni'tical purposes. 

It is thus seen that the idea or principle upon which the Fore- 
gni:ig experiments were founded was correctly conceived. 
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I lu t there is another principle which maybe brought to bear 
on l,li« subject of inhalation, and which, combined with the 
principle of evaporation over a large surface, is eapablo of furnish- 
ing results equally striking with those already narrated : and that 
II tho principle of increasing the volatility of but little volatile 
Hiikstances by means of heat ; that is to say, by a regulated 
Uinpomture, varying according to the volatility and properties of 
iho substances employed. 

The best and most practical method of applying this increased 
temperature, is by means of hot water spread over a comparatively 
largo surface. Owing, however, to the increase of volatility 
obtained by the augmentation of temperature, the extent of surface 
required will be very many times less than that which is necessary 
when Turkish towels or other suitable fabrics are used, while 
the time occupied will be proportionately reduced — two great 
advantages. 

The effect of the combination of a somewhat large surface with 
increase of temperature is well illustrated by what takes place in 
the case of thymol. 40 grammes of thymol, = 616 grains, were 
melted in hot water in a dish having a superficies of 64 inches, 
the temperature being maintained at 72° C, = 161*6" F. At 
the end of 12 hours it was Found that the whole of the 
thymol had disappeared, a substance which, as already remarked, 
possesses but little volatility at ordinary temperatures, and 
which, even when spread over the large surface of a Turkish 
towel, is far less volatile than carbolic, acid, creasote, and a variety 
of other substances. 

Iu another communication, ' Investigations relative to Inha- 
lation and Disinfection, with Desci iptions of New Forms of Appa- 
ratus,' inserted in the ' Lancet' of October 6, 1883, I gave some 
further data illustrating the effects of evaporation on extended 
surfaces, exposed either to the ah- or in water, and also of aug- 
mentation of temperature in increasing the rate of evaporation. 

A piece of Turkish towel, 16 by 11 inches, giving a superficies 
on the two surfaces of 352 inches, was moistened with 100 cubic 
centimetres of water, containing loll grains of carbolic acid. Six 
of such pieces were similarly treated, suspended in the air on 
glass rods, and the amount of carbolic acid contained in them de- 
termined at tho end of each successive hour ; the quantities re- 
covered were B8-78, 76*49, 63*89, 57*02, 48*73, and 41*39 per eent. 
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e^ show a progressive loss each hour of 17'21, 24-51, 

37-1 1, 42-98, 51 -27, and 5861 per cent. Thus if the 6 pieces hud 

I remained suspended for the 6 hours, of the GOO grains of 

trbolic acid used in charging (hem, no less than -KiO grains would 

wve disappeared, or more than one-half. 

Six cloths of the wiine dimensions were next taken, each being 
moistened with "a mixture of spirit and water in equal parts, 
containing 1 20 gnmis of creosote ; the entire quantity in this ease 
for the 6 eloths would therefore be 720 grains. There were 
recovered at the end of each successive hour, the following 
amounts : 103-5, 86*8, 83*7, 80-8, 73*0, and 66-0, showing a )o>b 
of 16-5, 33-2, 363, 492, 48-0, and 540. Thus of the 720 grains 
taken, no les.s than 324 grains would bavr disappeared had all the 
cloths been suspended for G hours. 

Lastly, 5 cloths were each moistened with a mixture of 
spirits of wine and water, in equal parts, containing 5 grammes 
of thymol, = 77 grains ; these cloths therefore contained 25 
grammes of thymol, or 385 grains. Tin:* following amounts were 
recovered each hour : 4*74. 4*44, 4'08, 3*88, 3-12 grammes, -sTS'O, 
68-3, 62*8, 59-7, and 48'0 grains respectively; the loss for each 
cloth in grains standing thus : 4*15, 8*78, 14-10, 17*4, and 2915 
respectively. Here again the loss is very considerable, although 
not so great as in the two previous cases. Had all the cloths l«en 
exposed the whole time, the loss would have amounted to 145 
grains out of the 385 originally taken, A considerable loss of 
course also takes (dace in the cane of other but little volatile sub- 
stances, exposed in the same manner on an extended surface, and 
dissolved, if necessary, in Mutable menstrua ; the extent of the loss 
lieing proportionate to the natural volatility of the substance and 
its solubility. If the loss is so great resulting from the exposure 
of such a limited superficies, as is afforded by a suitable fabric of 
16 by 11 inches, it is obvious that by extending the surface we 
a a most powerful means for charging the air of a chamber 
h any medicament, which possesses only a feeble volatility at 
inary temperatures, and this to any extent required. 
The further experiments institiiU'd for the purpose of showing 
effects of the exposure of the sulmtances on a comparatively 
inded surface of water, or even by dissolving them in it, and 
i raising and maintaining the temperature of the water at 
.ain fixed degrees, furnished the following results : — 
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Two and a half grammes of carbolic acid were dissolved 
in 150 c.c. of water and placed in a small glass dish, having 
a superficies of 8 inches ; 5 other dishes were similarly charged, 
and all were floated on a water bath, the temperature of 
tlm liquid in the dishes being maintained at about 74° C, or 
105° F. And here I would remark, that the temperature of the 
liquid should always I" 1 tikei. in the dishes themselves, and not in 
the water in the outer bath, as there is often a difference of 
6° to 8° F. between the two, according to the nature of the vessels 
employed. The quantity uf rail-olii- acid, therefore, contained in the 
C dishes amounted to 15 grammes, or 231 groins. The amounts 
recovered were 1838, 1-470, 1116, 0"868, 0-661, and 0-511 
grammes, == 28-3, 22-6, 172, 13"3, 101, and 7'8 grains respectively. 
It thus appears that of the 38-5 grains originally present only 
7'8 grains remained at the end of 6 hours. It follows therefore 
that of the 231 grains originally taken al! but 47 grains would 
have been dissipated, equivalent to three- fourths, had all the 
dishes been exposed for the same length of time. 

With similar quantities of creasote, namely, 2'5 grammes 
for each dish, the results stand as follows :— In the first experi- 
ments the creosote, was allowed to remain al rest, the greater part 
sinking to the bottom, it being only partially soluble in water, and 
part floating on the surface. There were recovered successively 
1-245, 0*894, 1*10, 0-51, 0-21, and 0-37 grammes, =19-17, 13 76, 
1694, 7-85, 3-23, and 5*69 grains. Thus, in this case, had the 
temperature of all the dishes been maintained for the (i hours, no 
less than 197 grains would have disappeared our of the 2.'S1 grains 
originally taken. 

When, however, the contents of the dishes were stirred occa- 
sionally with a glass rod, whereby the heavier portions of the 
creasote, which had fallen to the bottom of the dishes, became 
broken up and dispersed, the loss was still more considerable, as 
indicated by the following figures: 0-76, 0'62, 043, 0-13,0-035, 
0-00 grammes, = 11-70, 9*54, 6-62, 2-00, 0-54 grains, while from 
the last dish the whole of the creasote had disappeared. 

The experiments with thymol furnished results almost equally 
striking. This substance is soluble only to a slight extent in 
water, and when exposed to the air at ordinary temperatures, 
although it gives off its pleasant smell freely, it scarcely loses 
weight at all ; thus 15 grammes exposed to the air were found to 
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have lost only tlie most trifling amount at the end of a fortnight. 
But thymol melts rapidly in hot water, and, being lighter than 
water, float* upon and spreads over its surface in a thin scum, and 
in this condition it becomes rapidly volatilized, us will be apparent 
on an examination of the annexed figures. 2'fi grammes being 
added to each of tbe 6 dishes containing the usual amount of 
water, the temperature of which was maintained at 74° 0., the 
following amounts were recovered : I '82, 1'23, 0874, 064, 0"36, 
0-096 grammes, = 28'02, 18-94, 13'46, 9'85, 5'54, and 1'47 grains. 
Thus, had the experiments been continued with all the dishes for 
6 hours, the loss would have amounted to 123 out of the 131 
grains taken at the com men com ent. 

Armed with these principles and data, I was led to devise the 
several forms of apparatus, which have already been described in 
Chapter III. 

In the article communicated to the British Medical Association 
already referred to, 'On the Principles of the Construction of 
Inhalation Chambers,' I stated that, with a view to carry out these 
principles, I was about to construct an inhalation chamber at San ' 
Remo. This was completed and has been in operation for more 
than a year; (he following are .some del ails respecting it, together 
with the results of further experiments, and which first appeared 
in the ' Lancet ' of January 19, 1884. The chamber has a cubic 
capacity of 1170 feet; it has only one door and one window, but 
no fireplace or chimney. The walls are washable and the floor 
tiled. It is warmed by the admission of a little hot air through 
a grating in the centre of the floor, from a calorifere placed in the 
liasemeut of the house, tlie temperature of the chamber itself 
being raised usually to about l>4° F, The chief apparatus con- 
tained in the chamber consists of one of my No. 1 Chamber In- 
halers, which was described in the ' Lancet ' of October 6, 1883, 
and consists of a very convenient and portable arrangement of a 
cotton fabric disposed in layers. Each of the 5 cloths or layers 
of the apparatus employed by me has a superficies on one side of 
2500 inches, and on both aides, of course, of 5000 inches. It is 
suspended from the ceiling about four feet above the grating in 
the floor, through which tlie warmed air enters, and it can be 
raised or lowered at will. The quantity of carbolic acid used to 
charge the whole of this: apparatus is 2000 grains.; but it is 
better to charge part of it only, and to begin with 800 grains 
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for the first day or two, raising the amount to 1000 or 1200 
grains in the course of a few days. The latter quantity is that 
which I have hitherto chiefly employed, and so far I 
venience has been experienced. The time of inhalation has varied 
from one to two hours daily, but it is best at first to be content 
with half an hour only. 

There are several circumstances which affect the rate of eva- 
poration of carbolic acid and of other more or less volatile sub- 
stances, in addition to those to which I have elsewhere adverted, 
namely, complete solution and dispersion over a great extent of 
surface. The chief of these additional circumstances are the 
state of the air as to moisture, motion, and above all tempera- 
ture J the dryer the air the more rapid its movement, and the 
higher the temperature the quicker the volatilization. On the 
other hand, the reverse conditions of ainnist, si ill air and compara- 
tively low temperature, greatly retard and may even stop volatili- 
zution. 

The following experiments may be cited in illustration of 
the above statements : — - 100 grains of carbolic acid dissolved in 
100 c.c. of water, =1,540 grains, were distributed over a piece 
of cotton fabru 1 having a superlicieson one side of 1 .'»3 inches. Tbia 
was exposed at a temperature of 58° F. for 10 hours of the night 
in my inhalation chamber, at the end of which time 58 2 grains 
of the acid were recovered. A portion of tbe same fabric, of the 
same dimensions ami similarly charged, wsb exposed to the rays of 
the sun at a temperature of 'M", t here being a light breeze blowing 
at the time. At the end of 4 hours 4'74 grains only were re- 
covered ; that is to say, nearly the whole of the aeid had dis- 
appeared. From a third portion of the fabric charged in the same 
manner and exposed in the chamber during the day for 6 hours 
at a temperature of 60° F., there were recovered 54'2 grains, so 
that nearly one-half of the acid had disappeared. The above ex- 
periments clearly show that the still, sunless air of a chamber 
having a temperature of only 60° F. is far less favourable to eva- 
poration than free exposm-e to an actively moving and warmer air. 
Still, the rate of evaporation, even at so low a temperature, is 
amply sufficient for all practical purposes. When the temperature 
of my inhalation chamber is raised to 64° F. the results, as nil] 
now be shown, are still more favourable. In an experiment in 
my chamber, the temperature of which was maintained at about 
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64° F., using 1200 grains of carbolic acid, there were recovered at 
the end of 6 hours ■>'>'■> grams, showing a loss of no less than 700 
grains. This result is very satisfactory. From the foregoing ex- 
periments il is also apparent that, in order to arrive at fixed results, 
it is necessary that the chamber should be worked as nearly as 
possible under the same conditions, especially of temperature. It 
has been stated that the apparatus employed for promoting the 
vaporization of the carbolic add is BOSpentiecl from the middle of 
the ceiling, and can be lowered or raised at will, but usually it is 
kept at a distance of about four feet from the ttoor ; also that the 
warmed air enters at the centre of the floor. The result of this 
arrangement, not at first foreseen, is that while the temperature of 
the room is usually not more than 64° F., the air as it passes through 
the grating is much warmer, and when it reaches the lower part 
of the apparatus it has a tempera lute of about 80" F. This causes 
the evaporation of the acid in the lower folds of cloth to proceed 
at a much greater rate than in the upper folds. Another effect 
observed is that part of the carbolic acid vaporized becomes 
gradually deposited on the walla of the room. 

But there is still another important circumstance which has 
to be taken into consideration — namely, the composition and 

quality of tin: fa > irk- oVf which the me.d icaitttittts fmpbiyisd are dig' 

ptTfid, 1 find that a cotton fabric answers the purpose much 
better than one of linen, and also that, whatever the composition, 
it should not be too thick and rigid, as in this case it retains the 
moisture for too long a period, the vapori/ition being thereby 
much retarded. The following i.-qieriiin'uts showthis in a, striking 
manner. From a light cotton fabric, with a superficies on one side 
of 153 inches, and weighing 483 grains, there were recovered at 
the end of 6 hours' exposure in the chamber, at a temperature of 
60° F., 542 per cent, of the acid. From a thick coarse brown 
tiax fabric, with a superficies of 157 inches, and weighing 1027 
grains, there were recovered under the like circumstances no less 
than 77 per cent. Lastly, from a thick close cotton fabric with a 
surface of 15IJ inches, having a weight when dry of G62 grains, 77 
pur cent, of the acid were likewise recovered. These experiments 
are also very instructive. I may here mention, that my first ex- 
periments on evaporation by means of cloths, namely, those re- 
wrded in the ' Lancet ' of October 6, 1883, were, I have since oscer- 
ined, made with a somewhat dense tiax material, and hence they 
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were not the most favourable to evaporation ; yet the results 
arrived at were very striking. 

It has been stated thar. my inhibition chaml>er has a capae.itv 
of 1170 cubic feet. A cubic foot contains 1728 inches; a man 
5 feet 7 inches in height has a respiratory capacity of L'-i* inches 
= nearly 8 inspirations per foot, or 9368 per 1170 feet. Taking 
normal respiration at 18 per minute, the consumption of air would 
he 3888 inches per minute and 233,280 inches per hour = 134 
cubic feet. 

Now, supposing the apparatus be chained with 1 '200 grains of 
carbolic acid, about ( >0i) grains, or one half, would at a temperature 
of 64" F. be vaporized at the end of six hours, this being at the 
rate of 100 grains per hour. Supposing, further, that the cloths 
have been charged for one hour before the patient enters the 
chamber, and that he remains there for one hour, the quantity of 
carbolic acid which would be vaporized in the two hours would 
be 200 grains, and if the patient remained in the chamber for 
two hours the amount would be raised to 300 grains. The 
quantity of acid, therefore, which would he contained in the 134 
cubic feet of air at the end of the first, hour (>f inhalation, supposing 
none of it were inhaled, would be 22 9 grains, and at the end of 
the second hour 34'3 "rains. But it must not be supposed that 
the whole of the above quantities would actuidly be inhaled hy any 
patient who occupied the inhalation chamber for the periods above 
named; the quantities would in reality he much less, owing to 
several causes. First, the capacity of but few }>oi!,rinaires ia as 
great as 222 cubic inches; secondly, a loss ol material is constantly 
going on to some extent hy escape through the crevices around the 
window and the door ; and then, thirdly, there is a sensible deposi- 
tion of carbolic acid on the walls of the chamlier itself: so, for- 
midable as is the amount of carbolic acid originally taken, the 
quantity actually inhaled is surprisingly diminished. Still great 
caution and watchfulness should be observed, lest in any case the 
chamber should become overcharged ; but I have never once ob- 
served any ill effects to ensue from the use of the chamber in 
the manner I have described. 

The loss of about 100 grains per hour during the first 6 
hours at a temperature of 64° F. is readily effected by means 
of my No. 1 chamber inhaler, 11 by 10 inches. It is preferable 
employ an inhaler double or treble the size, as in this 
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:e it will not be necessary to charge the whole of tlio cloths at 
e time. Should a larger elimination of the acid he desired, in 
■e of the greater size of the chamber, it is only necessary 
that a proportionately larger apparatus should, be employed. 
Amongst the advantages of an inhalation chamber is the avoidance 
' fatigue, often a consideration of great moment, since many 
patients are unable from, weakness to make an efficient use of 
oro-nasal or oral inhalers. 

Again, it is not necessary that all patients should resort to a 
specially prepared chamber, since, under proper medical advice, 
the method of inhalation with either of my chamber inhalers, 
Eo. 1 or No. 2, may be carried out, though less perfectly, in the 
pa-tient's own room. 

That inhalation chambers, constructed in the manner and on 
the principles I have described, furnish a powerful and valuable 
means of treating many diseases of the organs (if respiration, 
including some cases of consumption, is unquestionable, and no 
hospital or institution for the treatment of this class of affec- 
tions should lie without one or more of sueh chambers. But it 
is not only in lung diseases that they are required ; with certain 
modifications they would doubtless prove of great service when 
used as chauil>ers for disinfection. 

In carrying out a system of inhalation, it is not well to rely 
exclusively on any one means, but as far as practicable to combine 
them all. Thus, while the air of the chamber occupied by the 
should be medicated, he should also use a spray apparatus 
, really efficient oro-nasal inhaler, while in some ai^es anti- 
septic or other appropriate remedies should ul.-o bo administered 
by the moutb. Although I have referred in this article chiefly to 
carbolic acid, yet it must be nndei'stood that a variety of disin 
fectnuts, stimulants, antispasmodics, and even sedatives may also 
be vaporized in the manner I have described. 

In this place may now be noticed one or two other forms of 
apparatus, which h:ive been devhed lor charging the air of rooms 
with medicaments. 

Mr. Rohsoii'x Eucalyptus Machine, 
Mr. A. W. M. Eobson, F.E.C.S., of Leeds, has devised a 
if a room with the vapour of 
i shown at the meeting of the 



machine for impregnating the « 
il of eucalyptus. The machine fl 
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British Medical Association at Worcester, and was described 
the journal of September 2, 1882. The apparatus is winked by a 
bellows, »nd is made by Me.-srs. Mayer, Meltzer, and Co., who let 
it out on hire. 

Mr. Robson, writing in the ' Lancet,' states, ' I direct the nurse 
or other attendant to work the bellows for a few minutes at 
occasional intervals, so as to keep the air of the room odorous of 
eucalyptol. By converting the air of a sick chamber into a pure 
iinil antiseptic iL'm'Hplie.i'c it- refreshes and soothes the patient ; 
and in rooms occupied by consumptive cases tlie an feeptic treat- 
ment may be effectually carried out without muzzling the invalid 
by a respirator.' 

Mr. II. I.'tn;//':'/ Ilrtnrm-'s Apparatus. 
Mr. Browne described in the ' British Medical Journal ' of 
February 2, 1884, an apparatus on a diffcrc-nr. principle for the 
diffusion of oil of eucalyptus or turpentine through the air of a 
room, the dij-persiiut being effected by means of a fan. This 
apparatus was intended to take the place of the spray in operating, 
or to fill iliu opevaiing room with antiseptic air, and so do away 
with the necessity of using the spray. It consists of a box with 
two chambers; a revolving fan, worked by turning a handle, 
sucks the air through a filter in one chamber and then drives the 
air through the second el mm Iter, which contains oil of eucalyptus 
on stick charcoal, and then delivers the air through a wide- 
southed bos, at the rate of 200 cubic feet per minute, thoroughly 
charged with eucalyptus vapour. Turpentine answers as well 
and is much cheaper. A room can speedily be filled with anti- 
septic air, and by means of a water current the supply can be 
made continuous. This apparatus is made by Messrs. Caxoa 
and Co., of Weduesbury. 

Br, Corrv/an's Vaporizer. 
The late Dr. Conigan, of Dublin, several of whose courses of 
lectures I attended in my student days, devised many years ago an 
inhaler which will still be found very convenient for the continuous 
inhalation of many medicaments in the vapour of hot water. It 
consisted of a lamp, lamp statul, porcelain dish of about 6 inches 
in diameter containing water, and an inverted lhi.sk, .supported by 
a retort stand, and closed by a perforated cork, through which a few 
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threads of cotton were passed, so as to allow of the regular and 
constant dropping of the contained solution into the hot water 
beneath it. There must be a pin hole in the flask or other con- 
trivance, to allow of the entrance of air. This apparatus is adapted 
for partially chargitii: the air of that part of a room in which the 
patient is either sitting or sleeping. 

Messrs. Savory and Moore's Vaporizer. 
An apparatus similar in principle to the preceding, for the c 
tinuuuB volatilization of carbolic acid and some other medicaments 
is the well-known vaporizer of Measis. Savory and Moore. This 
consists of a stood, small lamp, a curved motol plate, and 'a 
reversible dropper, capable of holding a considerable amount of 
carbolic acid or other suitable ingredient. When the vaporization 
is to commence the lamp must be lighted and the dropper turned 
, when the acid will escape in successive drops, and falling 
;he heated dish will become speedily dissipated.' The va- 
porizer of the ordinary size will continue in action for three 

Dr. NettU't Chemical Lung. 
mrse, after the inhalation ehaniber ban been in use for 
some hours, and since its ordinary outlets are closed, the air 
becomes contaminated, to some extent, by an excess of carbonic 
acid, ammonia, and organic matter. Supposing the chamber to 
have bean used by only one person for an hour or so, the extent 
of the contamination would be but slight, seeing that on adult 
man ordinarily gives out per hour only about 6 cubic feet of 
3 acid gas, so that even at the end of two hours the 
deterioration of the atmosphere would not he considerable. Still, 
as far as possible in practice, I allow an interval to elapse after 
each use of the chamber; the window and door are opened 
for a time, and the air then recharged. When this is not 
practicable, recourse may he had to Dr. Neale's chemical lung 
and punkah. 

The purifying agent in this apparatus consists of a strong 
solution of caustic soda or lime ; these alkalies have a remarkable 
affinity for carbonic acid and in a 'less degree for ammonia and 
":iese constituting the chief impurities in the air of 
insufficiently ventilated rooms, anil they i-peedily remove the excess 
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of those substances when the air is brought into contact with 
the alkalies. 

The apparatus consists of an endless sheet passing over two 
rollers, the lower of which is sunk into a trough, which holds about 
three gallons of a saturated solution of a caustic alkali. The 
apparatus is suspended from a bar attached to the ceiling of the 
room, and as the punkah swings to and fro a wheel and a ratchet 
cause the sheeting to revolve, one complete revolution of the sheet 
being accomplished every four minutes. There is a water gauge 
to indicate the amount of fluid contained in the trough, a pocket, 
whence the water and pieces of caustic alkali are supplied to the 
trough, and a tap for drawing the solution from the trough. 

In the absence of any special means of purification, the door 
and window should then always be thrown open after the inhala- 
tion chamber has been used once or twice, and at the end of each 
day it is better to allow them to remain open until the following 
morning. In this way not only will the air in the room become 
renewed, but any carbolic acid or other medicament which may 
have settled on the walls will have had time to become entirely 
dissipated. 

But a very effectual means of ensuring the purification of the 
air of the chamber is to cause the patient to expire through a tube 
communicating with the outer air. This, however, imposes on the 
patient a proceeding, which is somewhat irksomo, and at the same 
time, with due precautions entirely unnecessary. 

Dr. Braxton Hicks' Apparatus for Dry Air Disinfection. 

Dr. Braxton Hicks showed, at the meeting of the Medical 
Society of London, held October 27, 1884, an apparatus for medi- 
cated dry air disinfection. It consists of a cylindrical vessel of 
pewter, the apparatus being worked by a foot-bellows, the con- 
ducting pipe of which enters the vessel near the bottom. The 
interior is filled with sponge clippings saturated with the medica- 
ment to be employed, while a discharge tube proceeds from the 
upper part of the receptacle. Should it be desired to increase the 
volatility of the substances used, this object may be effected by 
placing the apparatus in hot water. The apparatus exhibited was 
10 inches high and 4 inches in diameter. 



CHAPTER V. 

ON THE QUANTITIES OF THE MEDICAMENTS AND ON THE 
MANNER, FREQUENCY, AND DURATION OF THE INHALATIONS, 

Several important pi-nelical questions have now to be considered 
in relation to the subject of inhalation in diseases of the organs of 
respiration, as the i'cS'.s of the medicaments, the frequency of their 
repetition, and the Juration of the inhalations. 

First, let tia enquire how far there is reason to believe that the 
medicaments, when introduced into any part of the respiratory 
track, are really effective. 

Formerly it was the general belief, that the only natural and 
effective channel for the ad ministration of medicines was the 
stomach, because it was in this organ and in the duodenum, it was 
conceived, that the lacteal ami lymphatic systems were centred, in 
consequence of which, it was reasoned, that the remedies must 
necessarily be the more readily absorbed and thus spread over the 
system. But in this view of the matter certain facts were for a. 
long time overlooked; one was that the acids in the stomach, 
altered in some cases the constitution of sundry of the medicines 
used, impairing their eilicicncy, and the other that the presence of 
food in the stomach often hindered and delayed their absorption. 

Soon, however, from reasoning and experience, it was ascer- 
tained that powerful local effects were obtainable by the injection 
of medicines into the rectum. At fiist this method of administra- 
tion was considered to be of somewhat limited application, but 
as the proceeding became more general, it was found that medicines 
might often be usefully introduced into the rectum in eases in 
which remote constitutional effects were required, and that even 
some kinds of food might be thus administered, with the result 
of prolonging life. 

Another great step in advance was the subcutaneous injection 
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of remedies. The success of this plan must have astonished those 
wiio first resorted to it, although now it admits of easy explana- 
tion. In the cellular tissue beneath the skin there are no acids to 
alter the composition of the remedies, and no bulky food to dilute 
them and impede their absorption by the lymph spaces and vessels 
which there abound. The consequence of these circumstances is 
that medicines injected beneath the skin are more quickly and 
completely absorbed, and that much smaller quantities are needed 
to produce the required effects. Once introduced into the al»orb- 
etits, the remedies are conveyed to the blood in moat cases in au 
incredibly short time, but in others a somewhat longer period is 
necessary. When the medicament is injected at once into the 
blood, without its having to paws through the absorbents, this brief 
interval is still further shortened, but still there must always 
be some inkrvul between the administration of a remedy and the 
effects resulting from it. 

It has been already remarked that the time occupied in the 
absorption of remedies subcuta neon sly injected, although very 
short, varies. This variation depends mainly on the diffusive power 
of the substances used, in which there is a great difference. Most 
of those which are employed lor hypodermic injection have a 
considerable power of diffusion, hut some of those given by the 
stomach or bowels possess but little diffusive capability. The 
t-uccess of the administration of remedies by the rectum, and still 
more by injirtiun beneath the skin, has proved a great encourage- 
ment to the practice of inhalation in affections of the lungs. The 
mucous membranes of these organs and the submucous cellular 
tissue abound in lymphatic absorbents, whereby the medicaments 
Hie rapidly taken up, absorbed, and conveyed away, and thus 
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borne out and confirmed by the results of actual trial and ex- 
peri en ee. 

In reference to this subject Dr. Cohen has expressed himself to 
the following effect : — 
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' As has again and again Iwen proven by actual experiment 
on the lowor animals and on main, the mucous membrane of 
respiratory organs lias a much greater capacity for absorption than 
that of the stomach, than which it is much move delicate; and 
for amdes not desirable to be exposed to the solvent principle of 
the gastric juice, inhalation is tit least as advantageous a mode in 
mauv instances for the administration of appropriate remedies as 
the skin or cra.itiec.iive tissue. The materia 1 inhaled conies directly 
in close juxtaposition to the blood while in its most vital state, 
and is thus more promptly and more thoroughly absorbed into the 
tide of the circulation than when it traverses part of the venous 
circuit before exposure to the inspiratory effort. It is often 
advantageous, too, that nothing shall interfere directly with the 
digestive functions. 

' The promptness with which the respiratory mucous membrane 
absorbs is well shown in the action of general anicsrhetics, and he 
who is sceptical as regards the facility with which other articles of 
the materia medica are absorbed can perform upon himself the 
experiment of taking a certain amount of a narcotic by the 
stomach, and at another time, under similar conditions of body, as 
well as may be. inhaling a similar amount of narcotic in solution, 
by some of the methods described in the pages of this volume. 
Again, in a memoir presented by Sales Girons to the Paris 
Academy of Medicine on Respiratory Therapeutics it ia claimed 
for these inhalations of nebulized liquids that they may be advan- 
tageously resorted to for the purpose of producing constitutional 
effects in a variety of other diseases besides those of the organs of 
respiration, since the mucous lining of the bronchi, and particularly 
of the air cells and lungs, exceeds all other mucous membranes, 
even that of the stomach and small intestines, in its powers of 
absorption, in consequence of the rapid passage of the entire mass 
of the blood through the lungs, exposing within the space of half a 
minute, almost every globule of that fluid to the action of any 
remedy through the eodosinotie action of an extremely attenuated 
membrane of great absorptive power. In proof of this capability 
of absorption, it is stilted that 25 litres of water may he injected 
into the bronchi of a horse within G hours, and become at once 
absorbed without occasioning any sensible injury to the animal." 

The practice of medicated inhalation in atlier.ions of the organs of 
respiration i*sts, then, in this respect on a sure and scientific basis. 
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With respect to the actual quantities of medicaments which 
should he used, it is evident, from what lias been stated, that as 11 
.general principle, subject to modification from Beveral causes, the 
doses should be less than would he. given by the stomach, and 
should approximate to those employed in hypodermic injections, 
especially when the more remote effect.-; are desired. 

When the remedies are inhaled for their local effects, the 
case is different. We must, then, consider and weigh well the 
physical action and properties of the medicaments used and 
the sensitive nature of the surfaces and parts to which they are 
to be applied. 

Now one of the principal circumstances which modify in a 
highly important manner the amounts of the medicaments to ba 
employed, is the quantity or proportion which is actually lost 
during the act of inhalation, I will not say lost in the lungs them- 
selves, but in the throat, stomach, and lungs, the quantity, in 
fact, which passes into the system through all the parts named. 

On this point, until my investigations were undertaken and 
made known, but few precise or definite observations and experi- 
ments existed. It was erroneously assumed, that a large and in 
some cases the larger proportion of what was used was really uti- 
lized; and this assumption, as I have shown, was a fundamental 
error of gnat magnitude, and hence it came about that the doses 
generally employed were in most cases far too small. 

Thus it has been conclusively proved, when ore-nasal in- 
halers are used for such substances as carbolic acid, creasote, 
thymol, i'c,, so little volatile at ordinary temperatures, that about 
four-fifths of the quantity taken are recoverable, after one or even 
two hours' inhalation, from the sponge or cottonwool of the inhaler ; 
so that, using oro-nasal inhalers in the manner generally adopted, 
it would be necessary to charge them with five times the quantity 
of carbolic acid or other similar substance which it is desired should 
actually enter the system ; I do not say the lungs, for we have no 
precise information as to how much really reaches the air passages ; 
only of this we are sure, that the quantity in extremelv small when 
oro-nasal inhalers are used. 

In the case of air and steam sprays, although the loss is less, 
it is still very considerable, amounting to fully two-thirds of the 
quantity taken, and possibly it is even greater. With air sprays 
of the most recent construction, that it is to say, with one tube 
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only, so curved as (o a.etnally enter the mouth, the loss, if the appa- 
ratus bo very Ciirofully employed, may l.«? less <•< aisiderable. 

With fumes iind vapours as ordinarily inhaled, especially in the 
vapour of hot water, the loss is even, very much greater than with 
oiOriiiisal inhalers ; in fact, only a fractional portion of the amount 
with which the apparatus is chirked actually becomes inhaled. 

Several attempts have been made to determine the propor- 
tion of the sprayed liquids inhaled, or rather of that which 
realiv ent'.rs the .system, and which is in part either absorbed by 
the mucous membrane of the mouth and throat, swallowed, or 
inhaled. Owing to the inherent difficulties of the enquiry the 
results are by no means satisfactory or precise; indeed, the de- 
termination of the exact quantity which really passes into the 
respiratory track would appear to be impossible ; but an approxi- 
mation may be arrived at of the quantity which enters the mouth 
and is retained in (lie system. In some experiments which have 
already l>een referred to, I showed that the loss of the sprayed 
liquid used amounted to not less than two-thirds, and was pro- 
bably greater. 

Eeigel, with Siegle's apparatus, found that with 1 oz. of steam 
i oz. of the medicated liquid passed over as spray, together 1^ oz. 
Of this be affirmed that about one-half recoiled from the inter- 
cepting screen into the air, while of the other half, a moiety 
wa> either swallowed or spit away, and the remaining 3 drachms 
of mixed steam and medicated lluid passed the glottis and pene- 
trated into the respiratory track. The above conclusions were, 
however, not founded upon precise experiments, hut were chiefly 
conjectural. 

"With respect to the composition of the spray, Beigel states 
that the conclusion may be fairly drawn that it contains a far 
larger quantity of medicated fluid than vapour, because the lighter 
steam flies off and becomes readily mingled with the atmosphere, 
so that the strength of the medicated fluid is altered but very 
little through its mixture with the steam. This conclusion he 
confirmed by an analysis of the condensed liquid itself. 

This statement seemed to be one of so much imqwrtance that 
I determined to subject it to the test of certain experiments. 

Three separate experiments were made, Siegle's steam spray 
apparatus being employed for the purpose. In each case 1500 
grains of distilled water were placed in the boiler, and in the 
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bottle for the medicaments, 500 grains of water holding in solution 
10 grains of chloride of sodium or salt. The spray was intercepted 
by a small glass disk having a diameter of 1| inch at 4, 8, and 
12 inches distant from the points of the tubes from which the spray 
issued. The results are set forth in the following table, and, as will 
be seen, they are of a very instructive character : — 

Ix Grains. 





Inches 


Temper? 
of Spr 






°F. 


1 


4 


88 


2 


8 


78 


3 


12 


72 



Left in Boiler 



1027 
1201 
1232 



Drippings 



Containing Chlo- 
ride of Sodium 




Left in 
Bottle 



The temperature of the room at the time was 64° F. The 
proportion of salt which should have been contained in the 310 
grains of di ppings in the first experiment is about 6 grains, 
whereas little more than 4 were recovered, showing that the 
medicament does undergo dilution by the steam, although not 
perhaps to the extent which might be anticipated. The diminu- 
tion of the quantity of the drippings in the second and third ex- 
periments, and the great reduction in the amount of chloride of 
sodium, are remarkable, and show that if you desire to obtain the 
full benefit of the spray it must not be held at too great a distance 
from the mouth. At 8 inches, only one-fifth part of the salt 
originally taken was found in the drippings, and at 12 inches, one- 
tenth part only. Had a volatile substance bren selected for the 
experiments the loss would doubtless have been much greater. 

Some attempts were also made by Mr. James Collins, of 
Philadelphia, to determine the amount of certain medicaments 
received into the system when a steam spray apjwiratus was used. 
There were recovered from the drippings of 2 grammes of each of 
the medicaments employed, the following amounts : of ferro-ferri- 
cvanide of potassium 1*445, of sulphate of copper 1*181, of bi- 
carbonate of potash 1*545, of nitrate of potash 1*285, and of 
chloride of ammonium 1*845 gramme. The amounts lost, there- 
fore, would stand in the following order: 0*555, 0*819, 0*455, 07 15, 
01 55 ; but it does not follow that these quantities were actually 
received into the system, as there was no doubt a further loss in 
the steam which passed into the air and from other causes. 
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Aa already printed out, the fact of the entrance of certain 
medicaments into tbe respiratory track may in some cases be estab- 
lished by tin. 1 sensations and effects experienced by tbe patient, and 
i may be formed therefrom of the quantities really 
inhaled. 

When an atomized spray, or, as Dr. Cohen calls it, 'a nebulized 
fluid,' really enters the respiratory track the patient is conscious 
of certain feelings and sensations ; if the spray be cold, he will he 
sensible of some degree of coldness in the trachea and upper part 
of the chest behind the sternum, and in proportion as the spray 
per i it rates deeply, so will the area of this sensation become ex- 
tended ; if, on the other hand, the spray be warm, there will be a 
corresponding sense of warmth or heat. When strong solutions 
are inhaled they may give rise to a sense of constriction, or even 
is ; and if too long continued they can occasion wheezing 
' rales,' and even haemorrhage. It is necessary, therefore, to make 
careful enquiries of tlie, [ml ient as to the nature of tbe sensations 
experienced. Sometimes the inhalation is provocative of cough ; 
is may occur at. lir^t, bur it soon ceases and may not subsequent I v 
be reproduced. As a rule there is some amount of coughing at 
tbe end of each inhalation, excited by the presence of increased 
fluid or secretion. 

The manner of inhaling, also, as before shown, is a matter of 
some importance in determining the quantities which enter the 
lungs. The patient should lean a little forward, with the elbow 
resting on the table. The object of this position is to incline the 
opening of the larynx towards the spray ; if the head be held quite 
erect, the spray is opt tu strike against the throat, and is detlceted 
from its course only by a greater effort. He should inspire con- 
tinuously and deeply; the mouth should he well open and the 
tongue depressed. If the liquid accumulate iu the mouth and be 
likely to produce unpleasant constitutional effects, it may be ex- 
pectorated ; hut if, on the other hand, the effects are desirable and 
promote the object in view, then it may he swallowed. The spray 
producer should be raised to the level of the patient's mouth, and 
this may be done citluT by men dm of a. sin ml. or the apparatus may 
be furnished with a handle and so held at the required height. 
When the object is that the spray should reach the pharynx only, 
deep inspiration should be. avoided, lent the medicaments be carried 
into the a: 
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dropped at once on the cotton-wool of an oral inhaler were enough 
for two dajB, and that more were too irri tiding to tin: glottis; also 
that half an hour's inhalation twice a day was sufficient. 

Now the number of 20-ininim doses in 1 ounce of the above 
mixture amounts to just 2-t. Each 20 minims, the refore, would 
contain 5 grains of carbolic acid and 2!, grains ni' crea.sote. Further, 
since only about one- fifth part of the carbolic ncid mid creusote taken 
disappears during an inhibition lasting from 1 to 2 hours, the loss 
of those antiseptics in the time specified would be equal to only 
1 and ^ grain respectively ; but since the inhalations in the trials 
made by Dr. Murray were only of half an hour's duration, the 
actual loss would be but little more than | and ^ grain respec- 

Mr. J. Brindley James, writing in the ' British Medical Journal, 1 
December 8, 1883, states that he employed a mi.\ture resembling 
the above, only that thymol was substituted for the cieaaote. Of 
this, 20 drops were added night and morning to the sponge of Dr. 
Burney Yeo's inhaler, which allows much ot' the very snudl amount 
of the carbolic acid which really becomes evaporated, to be dissi- 
pated in the surrounding air. 

The quantity of the medicaments employed when sprays ara 
used is, as a rule, even less than in the case of the oral or oro- 
nasal inhalers, but then a larger proportion is conveyed into the 
mouth and inhaled. 

For the Vapor Oonice of the British Phm-maeopo^a 20 minims 
of a mixture containing 1 part of extract of hemlock in 12 parts 
of a weak solution of potash, equal to 1 grain of extract in 12 
minims, are to be placed on :i sponge in asniliilile .afipm-atiiH, so that 
the vapour of hot water passing over it may be inhaled. 

For the Vapor Creusoti 12 minims of creosote are to be mixed 
with 8 ounces of boiling water in an apparatus so arranged that 
aii- may he made to pass through the solution for inhalation. 

In the Throat Hospital I'lumnacopa'ift 1 grain of thymol is 
directed to be inhaled in the vapour of 20 ounces of hot water by 
means of the eclectic inhaler. 

I have elsewhere demonstrated how utterly useless are the three 
inhibitions above referred to. In the case of the vapor conire, 
scarcely a trace of the alkaloid is to be discovered by the most deli- 
cate tests in the vapours which come over even when these are 
collected and concentrated. In that of the vapor creaaoti alvout ^ 

H2 
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grain at the outside is vaporized Id the vapor thymolia the effect 
produced by the vaporization, of a single grain in 8750 grains of 
water must be nil. 

The quantities or doses contained in some of the medicated 
cigarettes are equally inefficient. Dr. Macnauglitoii Jones gives 
the formula for a cigarette el" powdered eucalyptus leaves saturated 
with oil of eucalyptus, with I, grain of carbolic acid in eaeh 
cigarette. If this hitter constituent is to be of any service, the 
quantity is far too small. 

These few examples, which uiijdil be indefinitely multiplied, are 
enough to show that the quantities of the medicaments used in in- 
halation are generally so small that the remedies cannot possibly 
be sufficiently effective. 

We have now to deal with the question what should be the 
proper doses of the medicaments employed 1 To this question, from 
the nature of the case, only a very general answer can be given, 

First, it must be determined whether the remote and constitu- 
tional, or the direct and local effects are required, and if the latter, 
on what part they are to be mainly exerted. Then again if the local 
effect is needed, not only must the quantity of the remedy taken' he 
considered, but if hi d>:tji\'? of cunc-ttiration. ;> gr;mis of alum or 
tannin dissolved in tj ounce of water will be twice as strong and 
perhaps as effective, as the same quantity in 1 ounce of water. 
This consideration lias doubtless had much to do with the general 
employment on the Continent of percentage solutions, but these 
still leave the practitioner iri doubt, unless the quantities of the 
different solutions which should be used in each case are specially 
indicated, and this can only be done exceptionally. On the whole, 
then, I have come to the conclusion that the best plan is to define 
the doses approximately, which should be used for each inhalation, 
leaving tlio quantity of the menstruum to be determined by the 
knowledge and judgment of I he prescriber. 

Again, in determining the dose, regard must be had to the 
apparatus employed, and we must recall to mind the extent of the 
loss experienced. "With pro-nasal inhalers, when carbolic acid, 
creosote, or thymol is used, I have shown that about four-fifths of 
the quantities taken do not become evaporated at all during the 
period of an ordinary inhalation, but are still to be found in the 
sponge or cotton-wool of the inhaler. With spray producers, as 
formerly used, the loss is also very considerable, teaching at least 
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»to two-thirds of the original amount, while when medicaments 
are inhaled in the fumes of hot water the loss is greatest of all. 

Then, again, the degree of volatility of the medicaments must he 
noted. In the case of substances but little volatile at ordinary 
temperatures, as carbolic acid and crcasote, it is all hut useless to 
employ them in any doses, particularly in cold weather, unless 
the volatili nation be aided by heat, the extent of the increase of 
temperature being regulated by the relative volatility of the several 
medicaments. 

The above remark applies also to the oils of euralyptol, fir-wood, 
and juniper; but with the more volatile substances, as chloroform 
and ether, the case is different, and these may prohably be used 

Pwith advantage in oro-nasal inhalers without any increase of 
temperature. (See page 23.) 
If, notwithstanding what has been stated, ordinary oro-nasal 
inhalers be used without artificial heat for the inhalation of car- 
bolic acid, creasote, &c, then at least five times the quautity of 
these must he taken above that which it is desired should be iii- 

» haled — in a general way from 25 to 40 grains. 
When a spray apparatus is employed, then the quantity should 
at least he three times as great. And when the medicaments are 
to be inhaled in the vapour of hot water, from ten to twenty times 
as much must be added. 

Again, when oro nasal inhalers are employed without artificial 
heat, not only is the amount lost small, but the evaporation is 

(spread over a long time, and the local effects produced are but 
wealt, indeed insignificant. 
When air or steam spray machines are resorted to, the inhala- 
tion occupies only a few minutes, but the effect produced is much 
more rapid and considerable. 
The same remark is applicable to the inhalation of the medi- 
cated vapour of hot water. 

It is, however, still more applicable to the inhalation of dry or 
highly concent rated fumes and vapours, and it is probably to 
the use of these that we must look for the greatest amount of 
benefit derivable from inhalation in certain diseases of the organs 
of respiration. 

The larynx, bronchial tubes, and lungs will hear the inhalation 
of many vapours in a considerable degree of concent nit ion, pro- 
vided that their application bo not too long continued, and also 
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that they be not mixed with a variety of other more or less irritating 
but non -esse ti tiii] substances, as particularly preparations con- 
taining any considerable amount of alcohol. 

Alcohol, ether, and chloroform are freijumilly added under tlia 
notion that they increase the volatility of carbolic acid, creasote, 
or thymol ; but the observations which I have elsewhere recorded 
show that this idea, except in the case of ether, is illusory, and 
even then the effect is but small. The practice, then, of adding 
such substances to aid volatilisation is one which should be for the 
moat part discarded. 

For precise' and definite information as to the doses of the 
different medicaments to be enipWcd, tins render is refeired to the 
next chapter. 

That remedies may be introduced, if the right means are 
adopted, into the lungs in quantity sufficient to produce local and 
co institutional eJi'cets is undoubted; hut the question may now be 
briefly considered whether it is possible to inhale them in such 
amounts and in such a degree of concentration as to kill the 
tubercle bacillus, which so many, following the teaching of Koch, 
regard as the cause of consumption and of other tubercular diseases. 
Koch considers this to be impossible with the cholera bacillus, 
owing to the large quantities of the most powerful antiseptics 
which are required to effect its destruction. 

But the circumstances in the case of the cholera and tubercle 
bacilli differ greatly ! the former are far removed from any outlet 
of the body ; they are inaccessible to the air, and cannot be reached, 
or only with great dillicnlty, by the direi-t appliciitioii of any me- 
dicaments. But the reverse is the case! with the tubercle bacilli : 
here the parts are in close proximity to a main inlet of the body ; 
the air enters into them at each inspiration, and topical applications 
of considerable power can he freely applied. 

Nevertheless, even with these advantages it is at present 
doubtful whether any remedies, can be so employed as to kill the 
bacillus outright. But it is quite conceivable, and from analogy 
even probable, that the bacilli may be destroyed in other less 
direct ways; the medicaments may be strong enough to gradually 
impair their vitality and power of multiplication, and to 80 alter 
the surround:]]^; conditions that their prolonged existence becomes 
impossible. That tulierclc bacilli, like other organisms, have their 
vulnerable points, particularly at certain stages of their develop- 
ment, is most probable. 
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Dr. Solomon C. Smith, in a very suggestive paper on 'Antiseptic 
Inhalations,' read in the Section of Medicine at the meeting of the 
Jlritir.li JIfilioal Association in Livei'pool in August 1883, referred 
to some experiments of Professor Tyndall relative to the prepara- 
tion of sterile solutions. It appears that the Professor was much 
troubled by the prolonged, boiling which was necessary to destroy 
the germs and organisms contained in them; ' but he found that 
if, instead of givin« bis solutions one long boil, he heated them 
several tunes for quite short periods, leaving them at the ordinary 
temperatures at the intervals, he could readily devitalize them. 
This method he described as sterilization by discontinuous heating, 
lie discovered, in fact, that however hard and resisting the germ 
may be, there is in the life history of every bacterium a period 
when it is very soft, tender, and easily destroyed.' And this it 
can b/irdly be doubted must be true in the case of the tubercle 
bacillus. 

Again, Koch's experiments and observations on the cholera 
bacillus were made with the solutions of certain disinfectants, but 
the effect of vapours does not appeal' to have been ascertained. I 
believe that the mucous membrane of the air passages will bear 
the application for short periods of many vapours in considerable 
concentration, and it is on the employment of these, perhaps, that 
the most reliance is to be placed when the object is the destruction 
of the bacillus. 

Even if the efforts to kill the bacillus of phthisis should fail, 
yet that many beneficial otl'eets may be brought about by judicious 
and persistent inhalation, is undoubted. There is, therefore, much 
reason for perseverance in the practice of inhalation even in this 
disease. 

Dr. Fischer and Dr. Sckiill, of the Imperial Health Office in 
Berlin, have made some important observations relative to the 
vitality of the tubercle iiacillus, and they find that if a 5 per cent, 
solution of carbolic acid in water be mixed with an equal bulk of 
sputum the bacillus was rendered powerless. This conclusion was 
arrived at by the results (on animals) of injections of the unear- 
bolized and carbolized sputa ; the effect in the former case was 
invariably to give rise to the formation of tubercles in the lungs, 
while in the latter no such result followed. It will be perceived 
that these experiments have only an indirect boa ring on the sub- 
ject of the destruction of the bacillus when within the lungs. 

Sormani, Professor of Hygiene at the University of 
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Pavia, has also made known the results of some observations on 
the vitality of the tubercle bacillus. He states in his communica- 
tion to the Hygienic Congress at tin: Hague at the last meeting, 
that its vitality is not impaii-ed l>y drying, ami that it is only killed 
by 5 minutes' ebullition in water; that the principal disinfectants 
which in small quantities destroy it, are bichloride of mercury, 
camphor, creasote, iodide of prnpyle. carbolic acid, and turpentine. 
The substances were kept in contact willi the sputa for about two 
hours at a temperature of !*5° to 104° F., and were afterwards in- 
jected under the skin or into the peritoneum of a number of guinea- 
pigs. 

It appears from a communication by II. Sehnet/.ler, addressed 
to the Academie des Sciences, that water containing one- 
hundredth part of formic acid, added to an equal quantity of 
liquid teeming with HarU.rbt >u subtile, which is most difficult to 
kill, is sufficient (o sterilize the solution, lis efl'ccis would probably 
be not less destructive to the bacillus of tubercle. 

The next questions for consideration are, How frequently should 
the inhalations be repeated, and for how long should they be con- 
tinued I 

The answers to these questions must lie general. 

As to frequency, this of course will depend very much on the 
objects aimed at and the nature of the malady. 

If the affections be chronic, twice a day will usually be suffi- 
cient; if acute, then they must be more frequent, every 1, 2, or 4 
hours, according to the urgency of the case. 

The duration must vary not merely- according to the malady 
and the condition of the patient, but also in accordance with the 
properties of the substance inhaled and the nature of the apparatus 
employed. 

If an ordinary oro-nasal in baler be used for such substances as 
carbolic acid, creasote, and some others, the inhalations must be 
continued for one or two hours, and then unless artificial heat be 
employed, but little benefit is to be anticipated ; but if with these 
inhalers more volatile substances be used, as chloroform and ether, 
much shorter times will he sufficient, varying, however, with the 
relative volatility of the substances inhaled. 

When either an air or steam spray apparatus is used, an inha- 
lation of from 10 to 15 minutes will suffice. The inhalation of 
medicaments in the vapour of hot water must also be of brief dura- 
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tion, and a similar remark is applicable to the fumes arising from 
omhustion of medicated pastilles, cigars, ifcc, as also to those 
fumes which are inhaled in a concentrated form without the use 
of hot water. 

The practice of medical men as to duration differs greatly, as 
will be apparent from the following brief references. 

Dr. J. Carrick Murray, using only 20 drops of the mixture, the 
M-niula for which has already been given, states that he found 
half an hour twice a day sufficient in a case of phthisis. 

Mr. J. Brindley James states that in somewhat similar cases, 
and using 20 drops of a mixture closely resembling that above re- 
ferred to, some of the patients after a time slept with the inhalers 
n all night. 

Dr. Burney Yeo sometimes advises his patients to wear their 
inhalers day and night. 

Dr. E. Blake recommends his patients to wear them all day if 
possible. 

The ordinary practice, however, is for an oro-nasal inhaler to be 
worn for one or two hours night and morning. 

On the other hand, there are many medical men who forbid their 
patients to wear their respirators either all day or all night, and 
who consider that any possible advantage is more than counter- 
balanced by the impediment to respiration and the due aeration of 
the blood which they occasion ; to say nothing of the interference 
with sleep which such a .covering over the mouth and nose must 
inevitably entail. 

For myself I entirely agree with those who forbid the con- 
tinuous wearing of oro-nasal inhalers. 

It is not to be inferred from these remarks that I am op[>osed, 
to prolonged and continuous inhalations in such a malady as 
phthisis : on the contrary, I consider they are most desirable; but 
this purpose should be effected by charging the air of the room 
occupied by the patient with disinfectants, such as carbolic acid, 
creosote, or eucalyptol, an object which can be effectually carried 
out, especially at night, by the chamber inhaler. No. 1 or No. 2. 
I do not, however, rely on this method alone ; it most be combined 
with inhalation twice daily, by means either of the globe inhaler 
and water bath, or better still by the use of the apparatus for 
concentrated vapours. 

But the employment of inhalation sometimes presents practical 
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difficulties arising from the age or condition of the patient. In 
most chronic cases the patient can carry out the instructions given 
him unaided, and this is always very desirable where possible, as 
it occupies the patient, interests him in the treatment, and saves 
expense. 

In acute and very advanced cases, the necessary proceedings 
must be entrusted to an attendant or nurse, and in critical cases 
must be carried out by the medical man. 

In bringing this chapter to a conclusion, I would remind the 
reader that the medicaments to be effective in diseases of the 
organs of respiration must be made to enter the lungs in quantities 
sufficient to produce decided and appreciable effects ; a result only 
to be arrived at by the observance of certain precautions as to the 
doses and the manner of inhaling. 

This remark applies especially to inhalations of fumes, vapours, 
sprays, and powders. In a true inhalation chamber, such as that I 
have already described, in which the air is charged with the medi- 
cament in a more or less completely gaseous form, the case is 
different ; under these circumstances the patient cannot avoid 
drawing into his lungs whatever medicaments are present in the 
air, and this without effort or fatigue, a point of the greatest im- 
portance with most invalids. 



CHAPTER VI. 

THE MEDICAMENTS EMPLOYED IN EXHALATION IN DISEASES 
OF THE ORGANS OF RESPIRATION. 



Gases. 
Atmospheric Air. 
The simplest form of inhalation is that practised in ordinary 
rev] lira don, namely, the inhalation of atmospheric air. The air 
is not a chemical compound, hut a uniform mixture in certain 
proportions of two substances in the gaseous state, nitrogen and 
oxygen, the latter being the most important and essential con- 
stituent, and the former playing the part chiefly of a dilutor of the 
oxygen, which would otherwise be too powerful and stimulating. 
The amount of oxygen contained in the air varies, but only to a 
very limited extent, witb the locality ; thus, according to Dr. 
Angus Smith, while ordinary air contains 2(KH> percent, of oxygen 
by measure, mountain air contains 2(.r9.S, and the air of towns 
2090, or even as low as 20-87 per cent. According to other 
authorities the figures are somewhat different, and the average 
amount of oxygen in the air is stated tu be 2CI-S1 per cent., but 
the figures quoted are sufficiently accurate for the purpose in 
view. It is certain that these variations in the oxygen are far too 
small to account for the different effects of the air of plains, moun- 
tains, and cities. 

But atmospheric air contains other constituents, some of 
which are essential, while others must be regarded either as acci- 
dental, or even as impurities. Among the other essential con- 
stituents are the active form of oxygen, ozone, and the vapour of 
water. 

The proportion of watery vapour in the air varies greatly, from 
almost nothing to saturation, that is to say, to the full amount it 
b capable of holding in suspension. 
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A very important gas present in all air, but which yet must be 
regarded as an impurity, is carbonic acid. The amount of this in 
ordinary air varies from 0-2 to 0*5 per 1000, = 2 to 5 volumes in 
10,000 volumes, or it may reach to 0*6 or 0*7 per 1000 volumes. 

Another constant impurity is organic matter ; the presence of 
this is always revealed by the odour detectable in a room in which 
the carbonic acid reaches 0*7, and is very marked indeed when it 
amounts to 1 per 1000 volumes. 

Besides the substances just mentioned, a host of others are 
sometimes found in variable amount in the air, gases, vapours, 
and salts, especially chlorides and sulphates, and even bodies in 
the solid state. To all these it is not necessary to allude in 
detail, but a few of the more important, as bearing on the subject 
of inhalation, may here be referred to, as the sporules of fungi, 
different kinds of bacilli, including particularly those of phthisis 
and some other diseases, possibly also of cholera and the pollen 
of innumerable plants, notably of those which give rise to hay 
fever. 

The chief source of the bacilli of phthisis is the expectoration, 
which, when dried, is very light, pulverulent, and easily diffused. 
It is in this way, that the presence of the bacilli in the air of 
chambers and houses occupied by the phthisical, especially when 
the needful precautions for the collection, disinfection, and destruc- 
tion of the sputa are not strictly carried out, is to be explained. 

Now, the air we breathe at the level of the sea exerts a pressure 
on the body of 14*696 lbs. to the square inch. This pressure 
is general ; that is to say, it acts equally not only over the whole 
of the exterior of the body, but also on the internal surfaces which 
are in direct communication with the outer air, chiefly the lungs. 
Now this pressure is increased if one descends below the level of 
the sea, as in mines, and the air then becomes more or less 
condensed, according to the depth. On the other hand the pressure 
is lessened if heights, such as mountains, are ascended, the air 
becoming proportionately thinned or rarefied. 

But temperature exerts a marked effect on the density of the 
air, as well as relative altitude. Beduction of temperature renders 
the air more condensed, while increase of temperature causes it t 
become more rarefied. 

Now these conditions of condensation and rarefaction of the air 
produce marked effects on the functions and structure of the lungs, 
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and advantage has been taken of them in the treatment of pul- 
monary affections, as will be hereafter explained. 

The systematic and forcible inhalation of ordinary a1 mospherh' 
air often proves of considerable therapeutical value, not by reason 
of any quality in the air itself, but because of the increased efforts 
made to fill the chest, whereby the muscles of inspiration are 
strengthened, the capacity of the pulmonary organs augmented, and 
the blood mere thoroughly ventilated. This mode of treatment was 
in much favour with the late Dr. Ramadge, in the early stages of 
eons u mpt ion, be causing his patients to inhale through a long 
tube three times a day. 

Cold Air. 

The effect of cold is to occasion some degree of contraction or 
condensation of the ah-, the estent of the increase of density 
varying with the degree of cold. Since cold air occupies less space 
than warm air, it is richer in nitrogen and oxygen, but has a less 
capacity for moisture. Its expansive force is in proportion to its 
condensation, and is of course greater than that of air of the ordinary 
density. 

Properties. — Cold air 
pyretic, and is therefore 
many diseases of the orgs 
of those attended with elevation of temperatt 

Applied to the air passages and lungs, cold air exerts several 
important and marked effects : the vessels become contracted, 
caloric is abstracted, abnormal heat reduced, and congestion and 
iiill am ination checked, and in this way, as well as by its anaesthetic 
and benumbing effects on the extremities of the nerves, it acts 
soothingly and relieves pain. If the application be long continued. 
it will produce in feverish conditions a general as well as a local 
reduction of temperature. 

Again, with the contraction of the vessels and tissues, the 
supply of blood to the part is lessened, and, as a consequence, 
transudation and secretion are diminished. 

Following the application of cold, reaction sets in ; in strong 
and healthy persons this is proportionate to the degree and 
duration of the cold. 

However cold the air, it quickly takes up caloric, and its 
temperature is raised when brought into contact with a warm 



Ionic, sedative, refrigerant, and anti- 
iinjieitiuit agent in the treatment of 
ipiration, and particularly of most 
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body ; thus by the time the inspired air renuhes the deeper bronchi 
and air cells its temperature haw become much increased. 

When cold air, which is rich in oxygen, is habitually inhaled, 
oxydation is increased. 

Lastly, since cold air has a diminished cnparity for moisture, 
its tendency is to check evaporation from the lungs. 

Administration. — The air of a room may be cooled by the 
admi-siou of the outer air when this is cold, and in many cases 
such air may be allowed to enter freely at night and may bo 
breathed with advantage, provided the inlet he properly screened. 
This cooled air is much better borne than is usually supposed, nnd 
ill effects but seldom follow, The air must enter the room 
indirectly, so that no current can reach the bed, and the patient 
must be covered sufficiently to keep him quite warm. The patient 
may have his doubts and fears at first, but these will quickly 
subside. Of course oo foggy and damp nights, the window must 
be closed, but on such occasions a pariiallv opened and sei'eened 
door may be substituted. The warmer the air is kept of a room 
occupied by an invalid, the more sensitive his skin becomes, till at 
last he morbidly shrinks from the least degree of cold. 

It is desirable in many cases, that the patient should breathe a 
specially arid unfitly i v IV ige rated air. the apparatus for the in hal alio u 
of which has already been described in ( liapter II L 

Indications.— Cold air is indicated in catarrhal and inflam- 
matory affections of the throat, larynx, and bronchi. Being con- 
densed, it is grateful to many asthmatics and affords relief to 
some who suffer from emphysema, acting in this cane by promoting 
the contractility of the fibrous tissue of the air cells. 

The inhalation of cold air is also indicated iu most hsemovrhages 
of the air passages and lungs, as in epistaxis, haemoptysis, and 
pneumonia ; in phthisis and other maladies of the organs of re- 
spiration accompanied by fever. It does not appear to have 
proved bo efficacious in the treatment of the smaller Inemonbages 
from the lungs, as might have been anticipated, and this partly 
because the air becomes to some extent warmed before it reaches 
the source of the bleeding. Dry, cold air is particularly well 
borne by many consumptives, lessening the fever nnd the conse- 
quent exhaustion, and thus helping to pi oduee a general amelio- 
ration ; and its beneficial effects are well exemplified by the 
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favourable results which often ensu 
certain mountain and Alpine regions. 

The inhalation of cold or artificially cooled air in pulmonary 
been advised by several medical mon, and has been 
>r leas put into practice. Dr. C. Drake, of New York, 
caused tho patient to inhale cooled air at temperatures ranging 
from 32° F. to three or four degrees below zero. Ho employed 
ttn'.~o inhalations in chronic catarrhs, ami found tlicni to relieve 
tho cough and to tender the pulse slower ami fuller. Dr. Ramadge 
employed artificially cooled air for the purpose of exciting a 
catarrhal inti animation of the mucous membrane of the air 
i of consumption, with, he states, curative results 
Ice-cold air has been used by Professor Langen- 
iary consumption, in hemoptysis, and in fevers, 
the latter case a very considerable reduction in 



beck in pulm 
it effecting in 
temperature. 



Warm, Air 



Warm air is in many respects the opposite of cold air ; it is 
more rarefied, hence occupies more apace, and its expansive force 
is less ; it is poorer in nitrogen and oxygen, but has a greater 
capacity for the vapour of water. 

Properties. — It is stimulant to the nerves, relaxant to the 
tissues, and sudorific 

Administration. — In winter and in certain conditions and 
diseases, the body becomes too much cooled down, so that it is 
necessary to restore its warmth. This may be done by artificially 
wanning the air of the rooms occupied by the patient, by addi- 
tional clothing, and by the direct inhalation of warmed air. The 
methods whereby this latter object is accomplished have already 
been pointed out. 

Indications,— -The direct inhalation of specially warmed air ia 
particularly indicated in the case of those whose orpins of respira- 
tion are either very susceptible, weak, or even diseased. Many 
such persona are apt to 6iiffer when called upon to pass suddenly 
from a warm to a colder air. The inhalation of warm air is 
sometimes simply precautionary against taking cold, or it may lie 
to avert the setting up of cough or the onset of difficulty of breath- 
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n attack of asthma. 
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Respiration of Compressed and Rarefied Air by Means of 
Transportable Appliances. 

Inhalation of (,'oinpressed Air. 

It has been already stated, that at the level of the sea, the air 
presses oh the surface of the body with a weight but little short of 
15 lbs. to the square inch; but this pressure may be, and is, 
either increased or lessened in riecordiinre with elevation and tem- 
perature. If the air pressure be increased, as in mines, then the 
air becomes thickened or condensed, and if it be diminished, as in 
liiifli altitudes, thinned or rarefied, fiimilur cil'cets (ire produced n 
a less degree by variations of temperature cither above or below 
32° F. ; if the temperature be lower, condensation of the air ensues, 
and if higher, rarefaction. 

As there are no convenient depths to which we can 
where the air would be sufficiently condensed to produi 
peutical effects, so we have been led to devise ingenious forms of 
apparatus for producing compression, of the air and for facilitating 
its inhalation. The more useful and practical of these have already 
been described. 

This compressed air, then, when received into the air cells of 
the lungs, the pressure being in part removed, expands and in its 
turn presses on the walls of the cells, and so helps to distend or 
enlarge them, an effect heightened by the increased temperature 
of the air which ensues on its being brought into contact with the 

The compressed air inspired may be expired either into the 
ordinaiy outer air, or into an apparatus containing either com- 
pressed air or rarefied air. The effects of such expiration will of 
course differ in each case. Ordinarily, only compressed air is 
inspired, with expiration into the outer or into rarefied air. 

Now, when either compressed or rarefied air is received into 
the lungs only, and is not applied to the general surface of the 
bodyj it is technically described as 'one-sided pressure,' in contra- 
distinction to the complete pressure which takes place in the 
pneumatic chamber, on mountain heights and in ordinary air. 

The effects of one-sided inhalation are chiefly mechanical on 
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the lungs themselves and on the circulation, the chemical changes 
bring mainly consequent on the mechanical effects. 

The extent to which the air for practical purposes i* compressed 
or rareSed is by no means considerable. While the ordinary 
pressure of tiie atmosphere is represented by the figure 1, the one- 
sided or transportable appliances for compressed air are used for 
the most part with a pressure of ^ to 5 ' and even to ^ of an 

:> tsuiispln re. 

Tne inspiration of compressed air, then, causes expansion of 
the air cells of the lungs, and expiration into rarefied air allows of 
a more complete emptying of the cells than could take place by 
expiration into ordinary or, still more, into compressed »ir, this 
greater facility bring due to the diminished resistance offered by 
the rarefied air. Thus it follows that the lungs being more 
completely emp'ied the inspirations made are deeper and fuller, 
so that on the whole a larger quantity of air is made to enter the 
lungs. 

In some cases the compressed air is medicated with other 
gase* or reapirable substances. 

The effect of the continued inspiration of moderately compressed 
air, in favourable cases, is expansion of the lungs and thorns ; in 
other words, there is increased capacity of both, which after some 
time may tecome permanent. 

By moderate compression, the elastic tissue of the air cells of 
the lungs is increased, whereby the force of respiration, both 
inspiration and expiration, is improved ; and Ocrtri particularly 
points out, that it is an unfavourable sign if the expiration power 
be not increased, and he advises, in such a case, that the inhalation 
of the compressed air should be discontinued. 

When the air is too condensed, the air cells are rendered liable 
to be overstretched, and their contractility and expulsive power 
consequently impaired ; the lungs become incapable of emptying 
themselves completely, difficulty of breathing arises, and even 
emphysema may be brought about. 

Speck has shown, that with moderate pressure of the air, the 
respired air and oxygen are increased, as well as the expired car- 
bonic acid. 

Applicalion.Some. of the more useful and practical transport- 
able contrivances ft the inhalation of compressed air will be found 
Chapter III. 
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Indications. — The cases best suited for the employment of this 
method of treatment are chiefly those in which the air cells of the 
lungs have become more or less closed by external pressure, as by 
fluid in cases of pleurisy, by the contraction of the elastic tissues 
surrounding the air cells in interstitial pneumonia and fibroid 
phthisis, or by deposition in, or consolidation of the air cells. 

It is in the young and middle-aged, that the inhalation of com- 
pressed air promises the best results, as in them the lungs and 
thorax still retain their resiliency. In the aged, the cartilages of 
the ribs have become ossified, when of course such inhalation 
would be useless, as under these circumstances any permanent 
expansion of the walls of the thorax could not take place ; in the 
emphysematous it would prove in the highest degree mischievous, 
unless the compression were slight and followed by expiration into 
rarefied air. 

In carrying out the treatment with compressed air, careful 
measurements of the chest should be made from time to time ; in 
favourable cases the capacity is increased to several hundred, and 
Oertel states to even 1000 c.c, = 61 cubic inches, the normal 
capacity being about 3500 c.c, = 213 inches. 

Expiration into Compressed Air. 

The inhalation of compressed air gives rise to a feeling of dis- 
tension and fulness of the chest; and since, in expiration, the lungs 
are never completely emptied, the feeling of distension continues 
for some time afterwards, owing to the pressure of the residue of 
compressed air. 

This result is still more likely to occur when, in addition to 
the inspiration of compressed air, expiration is made to take place 
also into compressed air, since this offers greater resistance, whereby 
the tension in the air cells is increased and expiration rendered 
more difficult. The method of expiration into condensed air would 
appear to be of little, if any, therapeutical value, and it might 
prove in many cases even dangerous. 

Inspiration of Rarefied Air. 

Rarefied or thin air, as has been already more than once stated, 
occupies a greater space than compressed or condensed air, and 
when it enters the lungs, in consequence of the increased tempera- 
ture it there meets with, it undergoes a still further rarefaction or 
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expansion. At the same time inspiration is rendered more difficult, 
and greater strength is required to overcome the difficulty. It is 
iinlv possible to draw in or inspire rarefied air when the air in the 
lungs is more rarefied than that in the apparatus, because the 
heavier air always pisses to the lighter. If the air in the appa- 
ratus and in the lungs is of the same density, no interchange can 
take place, and if that in the apparatus is lighter than in the 
lungs it will press out from them and pass into the apparatus, the 
movements of the thorax liecome arrested, and breathlessness or 
apneas takes place. 

The extent of rarefaction of the air which can lie borne is 
limited, usually, to — 0*30 of an atmosphere. Nevertheless the in- 
spiration of thin or rarefied air, in the saine way as expiration into 
compressed air, by the increased energy of respiration evoked, 
causes an increase in the amount of air respired and of gas 

I exchange. Speck found that the inspiration of rarefied air brought 
about an increase of respired air, of absorbed oxygen, and of 
expired carbonic acid. Therapeutically, therefore, by the inhala- 
tion of rarefied air the muscles of i espiratii.m become strengthened, 
because they have greater efforts to make tu overcome the increased 
difficulty of inspiration. 

According to Waldenburg, the lung capacity is increased 
by the methodical inhalation of rarefied air in the pneumatic 
apparatus, as much as by the inspiration of the rarefied air of 
mountain heights. Oertel considers it is still uncertain whether 

(this result is obtained by the artificial inhalation of rarefied air ; and 
if so, the increase must always be less than is the case by the inhala- 
tion of comjiressod air. The treatment by the inhalation of oi tifi- 
cially rarefied air has to this date been hut little practised. 
Sscpiratwn into BarqfUd Ah-. 
From what has already been stated, it will he evident, that 
expiration into rarefied air is accomplished with gteiib ease, 
although of course the rarefaction of the air in the gasometer is 
lessened by the air added at each expiration; but thia result is, in 
a measure, obviated by the further rarefaction of the air brought 
about by a reduction of the gasometer pressure. 

Not only is the act of ex pi ration performed with greater ease, 
but it L« also more complete, so that less air remains in the lungs 
at the termination of the act; this allows of course of the more 
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complete filling of the lungs at the next and all succeeding in- 
spirations. 

During expiration into rarefied air, the person feels as though 
the thorax were contracted and the diaphragm thrown up at the 
same time. With people of limited lung capacity, this feeling is ex- 
perienced on a comparatively slight rarefaction of the air. 

It has been stated that the lungs become more completely 
emptied on expiration into rarefied air, and consequently the 
quantity of expired air is greater ; but the actual quantity varies 
considerably, being dependent of course on the amount of air 
originally received into the lungs, and this again in part is deter- 
mined by the elasticity of the lungs themselves. The increase 
may amount to several hundred and even to 1000 c.c, = 61 cubic 
inches. This effect is well seen in emphysematous affections when 
these have become far advanced and the resiliency of the lungs is 
almost lost ; in such cases the increase may amount, according 
to Waldenburg, to 2000 c.c, when the air is rarefied -fa to -fa 
of an atmosphere, although the lung capacity was only 2000 to 
3000 c.c. 

Indications. — Exjiration into rarefied air is therefore very 
important, when the object is to strengthen the elasticity of the 
lungs, an object which is not satisfactorily achieved even by 
residence in high mountain resorts. By expiration into rarefied 
air, the air remaining in the lungs is not only lessened, but is also 
rarefied : thus inspiration of the ordinary air is so complete that 
it powerfully draws the air even into the alveoles of the lungs. 
Again, since the residual air which is so easily expired contains, 
according to Oertel, 4 per cent, of carbonic acid, and the ordinary 
air respired hardly 0*1 per cent., so by continued expiration into 
rarefied air the gas exchange is increased and the lungs are better 
ventilated. Further, by this pumping out of the residual air, and 
by the streaming in of the oxygen-charged air, the blood is de- 
carbonised and dyspnoea is relieved. 

' Actual estimations of the effects of expiration into rarefied air 
on the gas exchange in the lungs, are given by Speck, and show 
even by moderate rarefaction, by means of 78 c.c. water, a notice- 
able increase of the respiration air, from 1 to 1*62; of the absorbed 
oxygen 1 to 1*14, and 1 to 1*30 of the carbonic acid ' (Oertel). 

The improvement in the strength of the elastic tissue of the air 
cells of the lungs and of the muscles of respiration is a permanent 
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one, and therefore it is in emphysematous cases, not too far 
advanced, that the method of treatment by expiration into rarefied 
air is proved to be specially serviceable ; the power of both expira- 
tion and inspiration is increased, and the lung capacity much 
augmented. In some cases of emphysema, in a few weeks it has 
been increased 500 to 1000 or even 1200 c.c. 

' Let us once again,' Oertel writes, ' sum up the different effects 
of expiration into rarefied air : on the one hand, the removal of 
larger quantities of air from the lungs than in ordinary expiration, 
the increase of gas exchange by the pumping out of a consider- 
able part of the residual air charged with carbonic acid, and the 
absorption of greater volumes of atmospheric air charged with 
oxygen ; on the other hand, the lessening of the circumference of 
the thorax, the retraction of the lungs, the increase in the inspira- 
tion and expiration power, and finally the increase of the vital 
lung capacity. Therefore, from simple theoretical considerations, 
this expiration into rarefied air is capable of removing dyspnoea 
caused by insufficiency of expiration , and of preventing its return. In 
this opinion the experience of practical persons perfectly accords.' 

On the Respiration of Compressed and Rarefied Air in 

the Pneumatic Chamber. 

It has already been stated that each sitting in a pneumatic 
chamber should be of about two hours' duration ; that during the 
first half-hour the pressure should be gradually increased ; during 
the next hour it should be maintained at one even rate, and during 
the last half-hour the pressure should be still more gradually and 
carefully removed. 

The increase of pressure ordinarily employed, ranges between 
-§■ and £ of an atmosphere, although in some cases as much as ^ 
an atmosphere, or about 22 lbs., is used. 

For persons who are weak, the pressure should be much less, 
namely, about £ of an atmosphere, = about 3 lbs. 

The duration of the treatment varies greatly, from a few days 
to many weeks and even several months, according to the nature 
of the case. If the treatment be very long continued, it should be 
suspended from time to time for a few days. 

Although this is not the place to point out the indications and 
contra-indications for the use of the pneumatic chamber, yet it may 
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1m* here stated that, should the patient become thin, it will gene- 
rally be proper to leave off the treatment, although before doing so 
the effect of a diminution of pressure may be tried. 

The Inhalation of Compressed Air. 

It has already been stated that the action of compressed air in 
the pneumatic chamber differs in several important particulars 
from that of the air in the transportable apparatus. In the latter 
case the air presses only on the interior of the organs of respiration 
and on the parts lying near to or associated therewith ; while in 
the former the pressure is exerted not only on the interior surface 
of the lungs, but on the exterior surface of the whole body as 
well, and hence the different results produced in the two cases. 

The effects produced by the inhalation of compressed air in the 
chamber may be described under several heads : the effects on the 
air itself, on respiration, on the lungs, and on the vascular system. 

Compressed air, as before pointed out, is richer than ordinary 
air in its several constituents, especially in oxygen ; its power of 
expansion is greater, and it has less capacity for moisture and for 
caloric; hence when ordinary air is compressed its temperature 
rises almost in the ratio of the pressure exerted. This elevation 
of temperature, however, enables it to retain a larger proportion of 
moisture than it otherwise would be capable of doing, as is clearly 
shown by the fact that, as the condensed air becomes cooled do^*n, 
tlie moisture, which was before invisible, makes its appearance in 
the form of a mist or cloud. 

The compressed air, entering the lungs with great expansive 
force, opens out the passages and air cells, and so enables the 
patient to breathe more fully ; the inspirations taken are deeper and 
the lungs more completely filled. These effects are at first tempo- 
rary, but after a period of treatment varying in length according 
to the nature of the case they become more or less permanent. 
At the same time that inspiration is easier, expiration is rendered 
more difficult, is slower, and there is a diminution in the number 
of respirations taken. 

The effect on the lungs of the continued inhalation of com- 
pressed air, is an increase in the lung capacity, a strengthening of 
the elastic tissue of the air cells, increased mobility and circum- 
ference of the thorax. Vivenot found an increase of 400 c.c. of 
capacity at the end of the first month's trial, of another 200 c.c. at 
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the end of the second month, and fin additional 100 c.c. at the 
termination of the third month, making in all an addition of no 
less than 700 c.c, = 42 - 6 cubic inches, or one-fifth of the natural 
lung capacity, as fixed by Hutchinson. 

The more important physical effects on the circulation and 
liaart, ore a partial emptying of the superficial capillaries and 

;eh, including those of the surface of the body and of the lining 
membranes of the air passages and lungs ; corresponding with this 

n increase of blood in the deeper vessels, a diminution of the 
frequency of the heart's beats, a contraction of flic vessels, and 
according to some observei-s a decrease of blood pressure. It is 
supposed that the pressure produced on the heart by the inflation 
of the lungs hinders its expansion, slow.- its action, and diminishes 
; force. The pulse becomes slower and smaller, and under a 
pressure of two or three atmaepherea so reduced in frequency and 
force aa to be small, thready, and hardly to be felt. 

According to Panum, Lange, and Jacobson, there is an increase 
of arterial tension, as might reasonably be inferred would be the 
from tin.' blood being driven from the surface into the deeper 
jls. Here it will be well to quote some remarks by Dr. 
Bunion Sanderson from the paper already noticed, based upon his 

i observations at Eeichenhall as well as on the experiments of 

von Vivenot. ' As hasten already stated, the principal physio- 
logical effect of increased pressure is to retard the action of the 
heart. For the purpose of ascertaining the cause and significa- 
tion of this diminution of frequency, as well as its relation to the 
other physical conditions of the circulation, a large series of obser- 
vations have been made by Dr. von Vivenot, which, though not 
made with those precautions which we now regard as necessary in 
order to render the tracings available for the direct determination 
ut' changes of arterial pressure, were so carefully verified in other 
respects that they afford very valuable material. Dr. von Vive- 
not's observations were made partly on healthy persons, partly 
on persons affected with chronic bronchitis and emphysema. The 
effects observed in every instance may be summed up in a few 
words : diminished amplitude, of the oscillations of the lever, hence 
diminished expansive movement of the arterial wall; increased 
obliquity of the ascending limb, hence more gradual filling out of 
the artery and postponement of the acme or maximum of expan- 
sion. Thus, as von Vivenot rightly observes, the pulse, besideB 
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being retarded, assumes the character of the pulms lentus, that 
form in short which characterises increased arterial tension. By 
way of counter-experiment, von Vivenot has recorded a number of 
equally important observations on persons under diminished pres- 
sure, not, however, by the aid of the sphygmograph. He found 
that in a chamber in which the density of the air was reduced from 
30 to 20 inches the circulation and respiration were effected even 
more markedly than in compressed air. While in five individuals 
simultaneously experimented on, including the author, the mean 
frequency of the heart's action increased from 72 to 86, the radial 
pulse became manifestly more voluminous and the extent of the 
expansive movements of the artery became greater.' . . . ' From all 
these facts it is to be inferred that the fundamental physiological 
effect of compressed air consists in its altering the distribution of 
the blood, i.e. diminishing the quantity or volume of the blood 
contained in the veins and auricles, and consequently increasing 
the quantity contained in the ventricles and arteries.' . . . ' The 
effect of diminished fulness of the venous system is to retard the 
filling of the ventricles during the period of their relaxation, and 
consequently to lengthen the diastolic interval and diminish the 
frequency of the pulse.' 

Quincke and Pfeiffer have shown, that by expansion of the 
thorax in inspiration, all vessels of the lungs are widened and 
more filled with blood, while in expiration, on account of the 
greater elasticity of the lungs, their emptying is promoted. 

Such, then, are the mechanical effects of the inspiration of com- 
pressed air in the pneumatic chamber. We have now to consider 
the chemical and physiological results under the heads of gas ex- 
change, oxidation, and metamorphosis of tissue. 

Various observers, as Vivenot, Sandahl, Panum, and Lange, 
have established the fact that there is a not inconsiderable increase 
in the quantity of carbonic acid thrown out. Dr. G. von Liebig, 
on the strength of certain analyses, on the other hand seeks to 
prove that there is even a diminution in the carbonic acid thrown 
out in respiration in compressed air, and he considers that the 
quantity actually evolved depends less on the depth than on the 
number of respirations taken. Liebig, however, does not think 
that less carbonic acid is actually formed. 

Again, P. Bert is of opinion that there is no change in the 
amount of carbonic acid expired. 
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rThis evidence is somewhat contradictory, hut on the whole it 
goes to prove that an increased quantity of carhonic acid is evolved. 
With regard to the taking up of oxygen, the evidence of Vive- 
not, Sandahl, Panum, and Lange is not positive or founded on 
i:i\ "eslipitions ; they only assume from certain indirect consider- 
ations that there is an increase in the oxygen absorl >ed , partly only 
by the lungs and mechanically by the skin. Liebig, however, 
found a decided increase in the oxvitpji absorbed, the quantity de- 
peuding on the depth of the breath hi gs, and not the frequency ; 
the amount tl lerefore is related to the more or less completeness or 
depth of the act of inspiration. 

Bert examined the blood and found only a slight increase of 
the oxygen. 

Here again the direct evidence as to theiunva-ed absorption of 
oxygen is by no me L ms as conclusive as nii.cht have been expected. 

Nearly the same difficulties are experienced in determining by 
experiment an increase of oxidation as one of the results of the 
respimtion of compressed air in the pneumatic chamber. One 
alleged etfect is, however, an increase of temperature. Vivenot 
has made some experiments on this point, the temperature being 
determined by the thermometer placed under the armpit. He 
found as the result of numerous observations, that at the com- 
mencement of the period of constant pressure the temperature 
was 0-503° C, at the end of this period 0-344°, and at the ter- 
mination of the sitting 0'J12 J more than before the commencement 
of the same. 

Vivenot endeavoured to explain the increase of temperature in 
two waya : by augmented oxidation, am! by diminution of the loss of 
warmth, in consequence of diminished radiation of heat and 
evaporation of watery vapour occasioned by the pi-essure of the 
compressed air on the blood-vessels and I heir consequent di mini shed 
supply of blood. 

Stembo again, on the other hand, found a reduction of tem- 
perature all through the sittings and for seme time after; in his 
experiments the temperature was taken in the rectum, a loss of 
warmth by the cooling of the room being guarded against. He 
therefore arrived at the opinion that the constant decrease of 
temperature was due to a, diminished formation of warmth in 
the body, Lastly, Stembo considered that Vivenot in taking his 
observations, had used his thermometer for too short a time. 
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Many other observers have arrived at the conclusion that therein 
increased oxidation, but exact observations are still needed to clear 
up the question. 

Although an increase of oxidation has not been satisfactorilv 
proved by direct experiment, it yet appears to be clearly established 
in other ways; one of these is by the thinning effect produced by 
the continued respiration of compressed air in the pneumatic 
chamber; by its influence on divers and by the experiments of 
Rimonoff and Sandahl ; these are only to l>e explained by increased 
oxidation, especially of the tissues themselves. 

But this thinning effect i.s by no means the general result; if 
an increased amount of nourishment be consumed and digested, 
there will be an increase of weight, and with the increased destruc- 
tion of tissue there will be augmented nutrition, which will more 
than make up for the loss. The observations of Sandahl, Lange, 
Lewinstein, Vivendi, ami Simonoffall show a considerable increase 



*e in the formation of 

are contradictory, and 
l the subject. Hadra 
e were increased, but 



of weight, with at the same time a decrei 
and a disappearance of fat. 

The results of experiments on the nrini 
so far do not appear to throw any light c 
was of opinion that the solids of the uri: 
Frankel, on the other hand, did not find any increase and combats 
Hadra's views. 

Such, then, are the effects, mechanical, chemical, and physio- 
logical, of compressed air in the pneumatic chamber. 

The mechanical effects arc very great, so ranch so indeed as to 
necessitate much care in the removal of the pressure, which must 
be slowly anil gradually effected, or a variety of evil consequences 
may, and sometimes do, ensue, as congestion and itching of the 
skin, pains in the muscles, redness of the face, a hard, full, and 
frequent pulse, difficult and noisy respiration, dyspnrea, and a sense 
of suffocation, while in extreme eases hemorrhage, from the nose, 
ears, or lungs, may occur. 

Taking into consideration the preceding facts and data, the 
therapeutical effects of the inhalation of compressed air in the 
pneumatic chamber may thus be summarised : — The direct mecha- 
nical effects of the pressure on the lungs themselves are a partial 
emptying of the superficial vessels of their lining mucous mem- 
branes, a lessening of their secretion, a promotion of the absorp- 
tion of the effused deposits either in or upon those membranes, 
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augmented [lower of the tissues, and increased capacity of the lungs. 
The more remote effects are, 1st, an increased supply of blood to 
those parts which are not under the influence of the pressure, as 
especially the organs and contents of the ventral cavity, liver, 
kidneys, intestines, &c, their nourishment being thereby increased 
and their secretions augmented ; and, 2nd, lowering of the fre- 
quency and energy of the action of the heart and blood vessels. 

The chemical and physiological effects are an improvement in 
the condition of the blood, increased oxidation, augmented tissue 
change and nutrition, followed by a "Hwral increase r>f strength. 

The above results form the groundwork on which the indica- 
tions for treatment, as will appear more clearly hereafter, are 
based. 

Indications. — The special affections in which this treatment 
is indicated are therefore hypera?mic conditions of the mucous 
membrane of the air passages, without or with effusion, deposition, 
and structural changes in the membrane itself, as in acute, sub- 
acute, and chronic catarrhal or inflammatory affections ; in bron- 
chitis, in which the mucous membrane is not merely unduly 
vascular but is nlso swollen and thickened; in maladies of the 
lungs with restricted capacity, arising from consolidation of any of 
the air vesicles or from their temporary obliteration by external 
pressure, as in catarrh of the apex of the lung ; in broncho- 
pneumonia and lobular pneumonia; in chronic parenchymatous 
lung inflammation and in chronic desqu amative pneumonia; in 
emphysema; in bronchi tic asthma; in deficit-lit lung capacity ; in 
chlorosis and aniemia, often the precursors of lung mischief; 
in hereditary predispcritioa to phthisis; in phthisis in its earlier 
stages; in hemorrhage and in certain forms of heart disease often 
associated with lung mischief. The greater or less lienetit accruing 
in the above cases is mainly due directly or indirectly to the 
mechanical effects of the pressure. The chemical and physio logical 
effects render the treatment suited particularly for anaemia, cliloro- 
sis, and obesity. 

Contra-indicntions. — The nse of compressed air in the pneu- 
matic chamber is contra-indicated principally in the following 
in great weakness and emaciation; in high fever and 
wasting ; in blenorrhcea, putrid bronchitis, and bronchiectasis where 
there is danger of the resorption of the abundant decomposing and 
sometimes putrid secretions ; in advanced phthisis, especially with 
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extensive softening, suppuration, and cavities, where there is not 
only a danger of resorption, but the possibility of haemorrhage 
occurring from some portion of the ulcerated and weakened 
surfaces. 

Maladies suited for Treatment by the Compressed Air of the 

Pneumatic Chamber. 

We may now indicate in more detail the special diseases of 
the organs of respiration for which the inhalation of compressed 
air in the pneumatic chamber is best adapted. 

Oertel considers, that acute and subacute inflammations of the 
respiratory mucous membrane are more effectually treated by 
compressed air in the pneumatic chamber than by any other 
known means. In these affections the principal condition is one of 
hyperaemia of the mucous surfaces, with but little, if any, struc- 
tural change. He states, that a cure is generally effected in three 
or four sittings. If there be any alteration of the membrane or 
obstruction of the air vesicles, a longer treatment will be required. 

In the chronic form of the above maladies the indications are 
not so favourable, owing to pathological changes in the mucous 
membrane, and a longer period of treatment will be necessary, 
especially in affections of the throat and larynx, with persistent 
deviations from the normal structure. 

Chronic bronchitis is more amenable to the pneumatic treat- 
ment than affections of the larynx, because the mucous membrane 
is more delicate and less liable to become thickened by structural 
changes than that of the throat and larynx. By this treatment 
the hyperaemia and tumefaction are lessened, the blood becomes 
better oxygenated and decarbonised, and the difficulty of breathing 
relieved or removed. 

If the bronchitis be complicated with bronchiectasis and em- 
physema, the amelioration will be slower and less decisive, and 
this remark will apply still more to those cases in which there is 
considerable dilatation of the right ventricle of the heart, although 
even in these cases, relief of the attacks of dyspnoea is usually 
speedily obtained. 

If the emphysema has not progressed to such an extent as to 
give rise to a change in the form of the thorax, then the best 
results are obtained. 

Emphysema has long been regarded as one of the most suitable 
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diseases for the pneumatic treatment, and this especially when 
accompanied by bronchitis, which being relieved leads to a great 
improvement in the breathing. The earlier observers were very 
much convinced of this, but more recently doubts have arisen as 
to whether the treatment does more than relieve some of the 
symptoms without ever curing the malady ; while even it becomes 
aggravated in some cases, by increase of the dilatation of the air cells, 
particularly if the treatment has not been carried out with great 
care and judgment. Ordinarily the breathing becomes easier, is 
rendered slower and deeper, in consequence of the descent of the 
diaphragm, and more oxygen is absorbed, with relief of the dyspnoea. 
If the inhalations be long continued the power of inspiration and 
expiration is increased, the tissues become more elastic, and finally 
there is an augmentation of lung capacity. 

The inspiration of compressed air brings about an increased 
flow of blood to the lungs, whereby not only are the functions of 
those organs better performed, but the lungs themselves become 
strengthened and better nourished. 

It must be understood, however, that the enlargement of the 
air cells is not removed, and that the lungs do not become 
smaller by the inhalation of compressed air, unless this be followed 
by expiration into ordinary or rarefied air. 

In asthma with bronchitis, benefit may be expected from 
treatment in the pneumatic chamber, since if the bronchitis be 
relieved, the asthma, so far as it depends on the bronchial compli- 
cation, will be ameliorated, the attacks will be milder, and the 
intervals between them longer. In so called nervous and spasmodic 
asthma the results are not so favourable. 

Oertel regards consumption, and maladies related thereto, as 
specially suited for the pneumatic treatment, and he goes so far as 
to state, that it is even more important than climate; this statement 
being borne out, he considers, by experience, provided the treat- 
ment be commenced early. 

' The mechanical and chemico-physiological effects, the unfold- 
ing of the lungs, the raising of the inspiration and expiration 
pressure, the increase in the depth of the inspiration, the augmen- 
tation of the vital lung capacity, the increased amount of oxygen 
absorbed, the widening of the bed of the stream of blood, and the 
improved nourishment of the lungs, dependent on this, all make it 
of value ' (Oe^tel). Not only is the condition of the lungs them- 
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selves improved, but the general health of course as well. To 
ensure beneficial results it is necessary that Ihe treatment should 
lie begun early; in fact, it may be resorted to as a, preventive, 
and it is necessary in most cases that it should Ite long continued, 

The conditions of the lungs, most favourable to the treatment, 
are not only those attended with a general deficiency of lung 
development or capacity, but those in which the capacity is more 
or less impaired or restricted by deposition in and consolidation of 
lung tissue. Such a condition exists in the apices of the lungs 
at the commencement of very many cases of consumption, in the 
SpU^'ukalitrrh, or apex catarrh, (if the (leruians. The hyperemia 
is lessened, absorption promoted, and the air vesicles of the part 
become expanded. 

In chronic parenchymatous inflammation of the lungs and in 
chronic desquamative pneumonia the results are less favourable, 
and any amelioration which takes place is due partly to the 
mechanical effects of the pressure in improving the local con- 
ditions, and partly to the increased Absorption of oxygen, whereby 
tissue change is augmented and the appetite and nutrition are 



Lobular inflammation with caseous formations, and broncho- 
pneumonia with coexistent ulceration, are still less hopeful, 
although benefit may sometimes be obtained in those cases in 
which the extent of the mischief is but limited and the attendant 
fever not very high. 

Cases of pleurisy with efl'usion, after the subsidence of active 
symptoms are, on the other hand, well adapted for the treatment, 
more particularly in those cases in which the fluid thrown out is 
of a serous character. The affect* of the treatment are to promote 
expansion of the compressed air cells of the lungs and to hasten 
resorption. Siraonoff is of opinion, that the pressure may in some 
cases have a tendency to promote the escape of the fluid through 
the lungs. It dues not appear, although fever sometimes ensues 
in the course of the treatment) that any apprehension need be 
entertained of blood-poisoning from the absorption of the effused 
matter in cases of pleurisy. 

The treatment of haemorrhage from the Kings by the pressure 
exerted on the bleeding vessels by the compressed air of the 
pneumatic chamber, is one which would naturally suggest itself, 
and it no doubt does exert a beneficial effect in some cases : those 
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nre best suited for the treatment, wliich are of a slight and chronic 
character. It does not appear that there is any danger to Tie 
apprehended from the pressure simply, but that great caution is 
required in the reduction of the pressure down to normal. If this 
be effected otherwise than very slowly, there is a risk of a recur- 






rence of the hemorrhage. It may be remarked, that the ordinary 
remedies for the trealment of h;einonTiaj;e I'roin the lungs are so 
effective that it is not likely recourse would often bo had to this 
mode of treatment. 

Certain affections of the heart, especially of its right side, are 
so often associated with or dependent on diseases of the lungs that 
it will be well now to consider briefly the effects of the pneumatic 
treatment in such cases. Thin treatment, however, must be 
regarded as being to a considerable extent palliative rather than 
curative. One of the principal effects of the inhalation of com- 
pressed air consists in its altering the distribution of the blood, 
diminishing tin"' quantity in the veins and auricles, and increasing 
it in the ventricles and arteries. In consequence of the lessened 
fulness of the venous system, the tilling of the ventricles is re- 
tarded and the frequency of the pulse diminished. 

' The bearing of these considerations,' writes Dr. Sanderson in 
the communication already quoted, 'on the therapeutical action of 
col n pressed air as a means of relieving dyspmea, is not difficult to 
explain. The cases in which it is useful are precisely those ill 
which the dyspnce.i is dependent on dilatation of the right side of 
the heart, fulness of the venous system, impairment of tin.' 
pulmonary circulation, and consequent emptiness of the arteries, 
a state of things which exists in a vast number of cases of chronic 
bronchitis with emphysema. In other words, the dyspuica, which 
it relieves, is that which arises when the feebleness of the contrac- 
tion of the left, ventricle and the diminution of arterial tension are 
due, not to the defective vigour of the heart itself, but to the 
interference with its supply of blood a tergo. In al! such cases 
immediate relief may lie confidently expected by an agency which 
tends to facilitate the filling of the left ventricle, so that at the end 
of each period of relaxation, the mass of blood which it contains is 
hiitiiciently large for it to grasp vigorously in its systole.' 

Not only is the breathing relieved and the pulse rendered less 
frequent, but there will be a lessening of the congestion and csdemii 
of the lungs. 
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The results of the treatment a 
patients who were compelled to pass 
have been enabled to lie down and 
single sitting. 

An essential condition for improvement is, that the heart 
muscles should not lip too weak, and especially that this weakness 
should not be caused by fatty i] exoneration. 



The Inhalation of Rarefied Ah 
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Thus far, we have beer 
compress =d air, and ■a 
of rarefied air, the effects of which I 
very reverse of (hose of compressed air. 

The effects of the respiration of rarefied air in the chamber, are 
somewhat the same as when mountain air is breathed ; but when 
expiration takes place from the compressed air of the chamber, 
the conditions are very different. In the transportable apparatus, 
the practice usually is to inspire compressed air, and to expire 
into rarefied air, the surface of the body being subjected to the 
ordinary pressure of the atmosphere; on the other hand, in the 
chamber the whole body is included, and there is the same relative 
amount of pressure both on the surface of the body and in the 
interior of the lungs, no matter what may be the degree of rare- 
faction or of compression of the air. If the patient be made to 
breathe out of the chamber into more or less highly rarefied air, 
as is occasionally done, then attain the conditions will he different 
from those in the transportable apparatus, because the surface of 
the body is still subjected to 1.1 le pressure of the compressed air in 
the chamber. These rl ill even ces. cannot fail to have their effect in 
the treatment of many lung affections, although they have not yet 
been very clearly worked out. 

The effects on the respiration of the inhalation of rarefied air 
in the pneumatic chamber are, according to von Vivenot, as 
follow :— 

When the air is rarefied, say to the extent of - ^ of an atmo- 
sphere, about equal to 14,000 feet above the level of the sea, the 
brunthing. according to Vivenot, becomes at first more shallow and 
frequent, but this soon gives place to a fuller and deeper respira- 
tion ; the inspiration takes place with effort, while the expiration 
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is easier, and the desire for more air is shown in involuntary 
deeper breathings. The lung capacity at the same time is less, 
according to Vivc-not and Bert, and this is explained by the expan- 
sion of gas in the intestines under the lessened air pressure and 
the throwing up of the diaphragm. 

There are some variations in the statements of different 
experimenters as to the amount of carbonic acid eliminated, 
the quantity of oxygen absorbed and present in the blood, and the 
extent of oxidation and tissue change, but the evidence for the 
most part goes to show that there is a diminntion tinder each of 
the above heads, at all events at first and until a conqtensatory 
action of the lungs is set up and their capacity augmented. 

The effects on the circulation of the inspiration of rarefied air 
in the chamber, may bo thus described :— in consequence of the 
partial removal of the pressure, the heart acts more strongly, as 
do also the arteries, causing the pulse to be fuller and more 
frequent; more blood is conveyed to the lungs and to the vessels 
on the surface of the body geiifrriilly, efiusiug the skin to become 
more or less congested and red, with an increased feeling of 
■warmth. The augmented ilow of blood to the lungs causes an 
increase of secretion, while, in consequence of the acceleration of 
the flow of blood to the lungs, the deficiency of oxygen in the 
rarefied air is compensated for, if the rarefaction be not too great. 
1 The absolute blood pressure is lowered by diminished pressure, 
while the relative blood pressure is increased ' (Oertel). 

Although at first there is a feeling of increased warmth of the 
body, yet the continued inhalation of rarefied air tends to a 
lowering of temperature : the blood receives less oxygen, and 
hence arise breath lessness and great prostration. 

Indications. — It may be stated at the outset, that the inhalation 
of rarefied air is contra-indicated in nearly all those cases for which 
compressed air is suited. 

' Most maladies of the organs of respiration, of the heart and 
circulation, as well as those eases of deranged nutrition iiud excite- 
ment of the nervous system, in which raised atmospheric pressure 
and greater oxygen tension exert a beneficial effect, are excluded 
from the treatment of rarefied air' (Oertel). 

To the above statement, the cases of those whose respiratory 
muscles are weak, or whose lung o.ip:icity is below the normal, the 
lungs themselves beiDg free from disease, may, however, be regarded 
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as forming exceplions, sinci 1 respiration in either compressed or 
rarefied air is, in such cases, calculated to prove beneficial, by 
strengthen ing the muscles, by in creasing tlie lung capacity and the 
power of tliti elliptic tissue of rlj r> air cells of the lungs. 

By the effect of the inhalation of rarefied air in expanding the 
alveoles of the lungs, and increasing the lung elasticity, the lungs 
are enabled the more completely to empty themselves of the 
residual air, and so the method proves of value in some cases of 
emphysema and asthma.; but this result is more likely to occur 
when expiration takes place into rarefied air rather than when 
the same air is both inspired and expired, in which case the pressure 
is equalised daring both acts. 

Eut little practical ex|ierience has hitherto been obtained of 
the use of rarefied air in the pneumatic chamber ; it is not, in fact, 
very frequently employed. Tt has been considered thai the breath- 
ing of mountain air produced nearly the same physical effects, 
with certain advantages in its favour, as I lie inhalation of rarefied 
air in the pneumatic chamber ; but this is true only to a certain 
extent, since the conditions in the chamber and on mountain 
heights differ in many respects. Thus in the chamber as ordi- 
the inhalation of air compressed 
ind afterwards rarefied sometimes 
the effect produced even as regards 
s very much greatiT, than it is on most 
mountain heights, tin - r;m»r of the air pressure being so much 
more considerable in the chamber. The majority of mountain 
resorts may be said to have an elevation of only about 3500 to 
6500 feet, which corresponds to a diminution of about 2 or 3 lbs. 
of atmospheric pressure to the square inch. 

The beneficial effects, therefore, of a prolonged stay in high 
altitudes are due less to the rarefaction of the air, than to other 



narily employed, namely, 
to the extent of usually ; 
to --f of an atmospher 
the rarefaction of the ai 



Expiration into Rarefied Air. 
By expiration from the compressed air of the chamber into 
rarefied air, not only Is expiration made easier, and the emptying 
of the air vesicles of the lungs more complete, hut the alternate 
contraction and expansion of the elastic tissue of the lungs is 
greater, whereby its tone and strength are, in favourable cases, 
incieased. 
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■ 4 Another effect of the alternating pressure is the consecutive 
r- emptying and tilling of the capillaries of the lungs, which, however, 

- if earned to too great an extent, may give rise to irritation or even 
t x inflammation. 

rj Indications. — Expiration from compressed air into either 

■ m ordinary or rarefied air, has been found serviceable in cases of 
M emphysema and of asthma complicated therewith and attended 

. with an inability to empty the air cells of the lungs sufficiently. 

The pneumatic chamber doubtless places in the hands of the 
physician a very important menus of treating certain affections o! 
the organs of respiration, some of which are of a very intractable 
nature; yet this method, especially in this country, is hut little 
available. There is, I believe, only one such chamber in England, 
namely, at the Brompton Hospital for Consumption; and this is of 
comparatively recent construction. 

On the, I'lhnliiliKii of Xotural/i/ Rarefied Air. 

It has already been stated, that the air at the sea level presses 
on the surface of the body with a weight equal to 14'69 lbs. to 
the square inch. An ascent of about 900 feet reduces the pressure 
on the surface of the body by about \ lb., the decrease continuing 
at an unequal ratio in proportion to the heights attained. 

Atthe same time that the pressure is diminished, there will be 
as a role, at an elevation of about 40011 feet, a reduction of tempera- 
ture, lessened humidity, greater movement of the air, stronger 
Ugh', and more sun radiation. 

The air is also freer from impurities, especially from organic 
germs, and it is to this greater freedom that the retardation of the 
putrefaction of meat and other organic substances is to be at- 
tributed. 

Owing to the rarefaction of the air and its greater freedom 
from moisture, the air is more transparent, the soil beoomes heated 
more quickly ; but it also parts with the heat thus acquired more 
readily, the radiation not being restrained by the vapour in the 
air. Tims at night, the earth becomes much cooled, and the air 
neitr it proportionately warmed. 

Under such circumstances, as will be readily supposed, the 
inhalation of highly rarefied air produces very marked effects on 
some of the principal functions of the body. These efl» 






las tut: inhalation of oxygen. 

oWiition nf 3000 or 4000 feet are, an accelerated pulse and 

(Aid re»pi ration ; the lung capacity is at the same time diminished 

I punii'ily, mill thorn is augmented elimination hy the skin and 

lungs. At great altitude the supi-i -ueiai vessels become swollen, 
and there in a proneness to hemorrhage from the nose and lungs. 
A I heights not exceeding 7000 feel, there is marked improvement 
in digestion, sanguification, and nutrition, with increase of nervous 
and muscular power. 

With the expansion of the air, there is also a diminution in the 
iniiount of oxygen in a given space of air, the extent of this being 
determined by the amount of the pressure exerted and by the 
temperatiu'e. A foot of dry air at the level of the sea at 32° F. 
contains 130-4 grains of oxygen, but at an altitude of 5000 feet 
the quantity would be reduced to 108-6 grains, and so on for still 
higher altitudes. The increased frequency of respiration, however, 
compensates fully, and perhaps does even more than this for the 
deficiency, so that at least as much of that gas actually enters the 
lungs as at lower levels. 

Indications. — The preceding particulars furnish the key to the 
curative power of tuitumlly rarefied or mountain air. Thus hy its 
effects on digestion, sanguification, and nutrition it is doubtless of 
great ellicacy in simile atonic dyspepsia, in anaemia from whatever 
cause, in gout, in rheumatism, and. though Inst not least, in the early 
stages of phthisis. It is certain, however, that the lienefieial effects 
of mountain air are not entirely due . to rarefaction, but there are 
many other causes at work which contribute to those results, and 
notably the greater purity of the air, its greater dryness, and its 
lower temperature, particularly at night. 

On the Inludalian of Oxygen. 

Oxygen constitutes rather more than one-fifth part of the atmo- 
sphere; it plays a very important part, not only in transforming 
carbohydrates into the carbonic acid which is so freely evolved by 
the lungs, but in other oxidizing processes. There is, therefore, 
no question but that the addition of oxygen to tho air inhaled must 
produce valuable therapeutic results; but the exact manner in 
which these are brought alxmt has not yet been clearly established. 

"When atmospheric air is brought into contact with the blood, 
as in the lungs during inspiration, part of the oxygen becomes 
alworbed. but the chief nor tion unites with the haemoglobin of the 
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- ; the quantity of oxygen in the blood therefore 

!-» the amount of haemoglobin present. 

■■iiul, that the amount of oxygen absorbed by the 

!: the amount of oxygen in the air and with the 

..ir; the greater the quantity of oxygen and the 

\iv. the more oxygen is absorbed. With this in- 

•l. however, he was uuable to establish the fact 

v.i sod oxidation, a raised temperature, or an in- 

:md expiration of carbonic acid. Neither in the 

/i.iM'lf was he conscious of any alteration in his 

» particular the breathing was not affected, no 

!-i' air inhaled was rich or poor in oxygen. Bert 

: indeed could scarcely be doubted, that blood 

■xyijen under increased air pressure does take up 

itics of oxygen. 

■ xvgen promotes the formation of red blood cor- 
* 'Nidation, improves appetite and digestion, and 
. Demarquay states, that with some exceptions, 
'.it ions of oxygen produce a slight sensation of 
mh, larynx, and interior of the chest ; this feel- 
* xperienced in the hypogastric region, but dis- 
! y after the inhalations have ceased. The pulse 
•rd and becomes hard, but this condition soon 
-•»ns also experience a sensation of heat in the 

■ instances a disposition for increased muscular 
I". After the continuance of the inhalations for 

■ ■ of appetite is generally manifested. 

. — As it is not easy to generate oxygen in sufli- 

■ Materially increase the proportion in the air of 
•bor or room, the simplest and most practical 
-t ration is by means of the apparatus of M. 

described and figured. The oxygen may be 
'* usually mixed with variable proportions of 
quarter, third, or even half; as much as 
-j of the gas should be inhaled twice daily, the 
ntinued often for weeks, according to the nature 
j 'ii gas is usually prepared on a large scale by 

on peroxide of manganese, which when pure 
; ith of its weight in oxygen. Chlorate of potash 

ut this salt is much more expensive. 
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: .< atUrined by 



. - .- ,: :\ : . :-.s the negative, 

.■■ . :*..-.:> oxvgen does 

•: .;• . hut ozone, which 

.:\". in one, attacks it 

■ . ^t* the air. Owing 1 

•. :rated when inhaled 

, . v.n mediately attacks 

x /.-uvs with which it is 

decomposing blood or 

v \ e odour. 

\;v.drick find from their 

•sphere highly charged 

■ f .'.:ons and beats of the 

vane of the air passages, 

.-.v to a certain extent be 

^ erv slowly mixing three 

. permanganate or bichro- 

• employed by Dr. Fox. 

v of phosphorus in tepid 

*\ while a third way is to 

Water charged with it 



■ ■ ef ozone in the air can be 

■ • papers containing iodide 
. . '.-.id this, uniring with the 
. .-. according to the amount 

■ , w.r to be much field for the 

• maladies of the organs of 

• ,:io air it is believed to give 
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rise to colds in the head and to laryngeal and bronchial catarrhs. 
From the energy of its action on organic matter it might possibly 
prove serviceable when applied to the false membranes of croup 
and diphtheria. 

On Peroxide of Hydrogen, or Hydroxyl. 

This is usually prepared by adding pure hydrated peroxide of 
barium to a mixture of 1 part of concentrated sulphuric acid and 
5 parts of water in a vessel surrounded by ice ; the liquid, freed 
from sulphate of baryta and any free acid, is slowly evaporated 
over sulphuric acid in vacuo, until a transparent oily fluid of 
1452 specific gravity is obtained. It has no smell, but an 
•stringent, bitter taste, like that of tartar emetic. Peroxide of 
hydrogen is also produced by the oxidation of the oils of tur- 
pentine, eucalyptus, and some other essential oils, and it forms 
the active constituent of the well-known disinfectant ' Sauitas.' It 
does not redden, but gradually bleaches litmus paper ; it is an 
unstable compound, decomposing with facility into oxygen and 
water. Oxygen is given otf very slowly when peroxide of hydrogen 
is kept at a low temperature, but at 20° C, = 68° F., the evolu- 
tion of gas becomes plainly visible, while at 100° C, = 212° F., a 
concentrated solution evolves oxygen so rapidly as occasionally to 
give rise to an explosion. 

The liability to decomposition forms an obstacle to the 
medicinal employment of hydroxyl ; but it has been found that 
ether restrains the decomposition, and this has led to the pro- 
duction of what is known as ozonie ether, which contains as much 
as 30 volumes of hydroxyl and is miscible in water. 

Hydrogen peroxide, by reason of its oxiili/.nig properties, is a 
powerful blenching agent, acting like chlorine, but more slowly. 
It oxidizes arsenious into arsenic, and sulphurous into sulphuric 
acids. In some cases it acts as a deoxidizer or reducing agent, as 
with potassium permanganate. In this and other similar cases 
oxygen is thrown off not only from the hydrogen peroxide, but 
from the reagents with which it is brought into contact. 

Properties.— It is a powerful oxidizer, stimulant, and disin 
fectant, both when applied externally and administered internally. 
Applied to the skin or mucous membranes, it produces after a 
time great irritation, and on abraded surfaces it causes the for- 
mation of a white coating of coagulated albumen. Added t" 
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venous blood, effervescence takes place ; in a few minutes the blood 
is rendered colourless, and a white flocculent eoaguluni separates. 
With pus, effervescence also takes place and flocculi are precipi- 
tated, while the pus corpuscles become shrunken and even destroyed. 

Administration. — This reagent is far too costly to allow of its 
being employed for the generation of oxygen, lor which there are 
other cheaper and more suitable sources. It is usually sold in 
aqueous solutions, more or less strong, the best makers guarantee- 
ing the number of volumes of peroxide present in them. The 
solution for medical purposes usually contains about ten volumes 
of hydroxyl, In lung inhalation it is most conveniently used in 
the form of spray, the application being repeated two or three 
times, according to cite i it n stances. 

Hoses. — From ^ to 2 drachms of a 10 per cent, aqueous 
solution in ^ to 1 ounce of water as a spray. Of ozonic ether, £ to 
1 drachm in the same quantities of water. 

Indications. — From its composition and properties it might be 
presumed, that the inhalation of hydrogen peroxide would be 
indicated in the same cases as those for which oxygen is suited, 
namely, those in which there was a deficient supply of oxygen to 
the lungs and in the blood, and consequent excess of retained 
carbonaceous matters. 

From ite effects in promoting the healing of unhealthy sores 
and ulcers the injection of a weak aqueous solution in the form of 
spray into the throat, larynx, or bronchi would proliably prove 
serviceable. May be used as a spray or gurgle in bronchitis and 
whooping-cough, and lias been applied to the throat in cases of 
scarlet fever and diphtheria. It has also been given internally in 
bronchitis and whooping-cough. 

I may here remark, that one cannot help feeling some dis 
appointment at the comparatively subordinate part which oxygen 
and its compounds appear to play in respiratory therapeutics. 
Perhaps when the subject is more thoroughly investigated and 
understood there will not be the same ground for disappointment ; 
perhaps also it is not reasonable to look for great curative effects 
from the somewhat augmented consumption of a gas, which is 
received into the lungs in considerable amount some eighteen 
timeB per niinute-during the whole course of life. 
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gas constitutes neatly fou 
One of its chief functions seams to be to act as a diluent 
of the oxygen of the air ; it being of itself very unirritating, it 
renders the oxygen with which it is mechanically mixed much 
less exiitiug and irritative than it would be otherwise. Whether 
the nitrogen is ever directly appropriated for the purpose of 
nourishment, or for any other purpose, by the human body there 
is no present evidence to prove, but the belief is generally enter- 
tained, that whatever therapeutical power it possesses is due to its 
lessening the amount and effects of the oxygen inhaled. 

Properties. — Sedative by diminishing irritation. According to 
Treu tier, the inhalation of nitrogen occasions paleness and cold- 
ness of the skin, and causes the pulse to become small and more 
frequent. "When a large amount of nitrogen is inhaled giddiness 
ensues, which i|iiiekly subsides, followed sometimes by headache, 
but never by fainting or asphyxia. Immediately after the in- 
halation, a feeling of comfort and grader freedom of breathing are 
experienced, as also sometimes lassitude. 

Administrat'to-ii. — Pure nitrogen is very conveniently obtained 
by deoxidizing atmospheric air. This object is accomplished by 
allowing the air to pass through iron filings which have been 
moistened with a solution of sulphate of iron. The nitrogen 
obtained may he collected in a receiver of indiarubber 
similar to that employed for the storage of oxygen, or into a gas- 
:eter, or other suitable receptacle. 

A very good method of obtaining pure nitrogen suitable for 

inhalation, is to subject the crystals of nitrite of ammonium to 

ignition : the salt is decomposed with the evolution of nitrogen gas 

and a little steam, which may be readily separated by condensation. 

On an average, the patient should inhale about 120 litres, 

according to K oh Isch Utter, of a mixture usually containing about 

90 per cent, of nitrogen, the oxygen thus being reduced to about 

11 per cent. Most patients bear 96 per cent, of nitrogen, but 

sometimes a difficulty of bivathin:.' is experienced. The uitrogi n 

should be inhaled for half an hour daily for four weeks, and after 

an interval of six weeks, the inhalation should, if necessary, be 

iinmenead. 

There are certain mineral springs which contain free nitrogen ; 
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some of the most notable of these are at Lippspringe, near Han- 
over. They contain no less than 44 per cent, of nitrogen, while 
of the gases evolved upwards of 80 per cent, consist of nitrogen. 

Indications. — The -.-in] >L ivment of niti ■ iycii is indicated in cases 
in which there is too great a waste of tissue, as in the following 
affections: in bronchial and rang catarrhs accompanied with fever, 
especially, according to Oertel, in apex catarrh of the lungs; in 
pneumonia and other inflammations of the organs of respiration, 
in the hectic fever and the suppuration of advanced phthisis. 
Treutier observed in eases of phthisis, aflor inhalations of nitrogen 
continued from eight to fourteen days, quiet sleep, increased 
appetite, diminution of the night perspiration and diarrhoaa, 
increase of lung capacity and weight of the body. 

Kohlsch iitter has employed inhalations of nitrogen in certain 
cases in which, from mlliiinmalion and other causes, there has 
been diminished lun^ capacity, and he states with good enacts, as 
expansion of the comprnssed alveoli and absorption of effused 
material ; these elects heat-tributes partly to the forced inspirations 
necessitated by I ho construction of IVoutler's apparatus, and partly 
to the small quantity of oxygen contained in the inhaled air. 

Nitrogen inhalation has also been recommended in spasmodic 
and bronchial asthma, and in emphysema with much irritation. 

On Nitrous Oxide Gas. 

This gas has hitherto been but little employed in the treatment 
of affections of the respiratory organs, It is always used in a, 
diluted state. Sometimes the air of a room is more or less charged 
with the gas, but usually it is diluted either with atmospheric air 
or with oxygen : if with the former, some 20 or 30 per cent, of the 
nitrous oxide gas may be used ; and if with the latter, about the 
same proportion as that which is present in the atmosphere, 
namely, 20 per cent, 

A case of whooping-cough is recorded in Dr. Cohen's work on 
' Inhalation,' which was treated with this gas apparently with very 
bi'iieiii irtl results. ^ ounce of sulphuric acid was poured into a 
tea-cup placed on a sand bath, and to this was gradually added 
^ ounce of pulverized nitrate of potassa, the gas being disengaged 
for an hour each night in the patient's bedroom. 

8. Klikowitsch found in a case of bronchial asthma treated 
with inhalations of a mixture of I part of oxygen with 4 of 
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nitrons oxide, that the respirations were made less frequent and 
deeper. In two phthisical cases, the cough «"as lessened ,iud sleep 
ohtiiined. In several instances where inhalations of oxygen did 
little or no good, nitrous oxide lias produced favourable results. 

The Inhahith'it of Carbonic Acid. 

When atmospheric air is inhaled, the oxygen contained in it 
combines with the carbonaceous matters with which it ia brought 
into contact in the hings, carbonic acid being thereby formed and 
freely evolved during expiration. 

It has already been stated, that the amount of carbonic acid in 
atmospheric air of fair purity and in a tit state for respiration 
should not exceed 0-4 per 1000 volumes, and that air containing 
0"7 per 1000 is perceptibly tainted, while if it contains 1 per 1000 
es disagreeable effects are produced. The observations of 
HelfFt have shown that from 2 to 4 ]ter cent, of carbonic acid in 
the air gives rise to the following effects: the respiration is ac- 
celerated, the act of inspiration is shortened and that of expiration 
made longer and stronger ; there is quickening of the pulse, 
lessening of the secretion of the air passages, and dryness of the 
throat. Gradually, increased perspiration breaks out, finally red- 
* of the face and cerebral disturbance ensue, these symptoms 
being regarded by Helffl: as evidence of the irritating effects of the 
j* on the '"irgans of respiration, 

Properties. — Stimulant to the skin, produces tingling, redness, 
and perspiration, but after a time it lessens the sensibility and re- 
lieves pain. 

Administration. — This gas may be readily obtained in any 
quantity in a state of purity, and may be inhaled in solution in 
ordinary water and in many mineral waters, or in the dry state 
mixed with atmospheric air. ('old water is capable of taking up 
large quantities of this gas, especially under pressure. The 
ordinary aerated beverages in use contain it in large quantities, 
and these may be freely partaken of without any marked effects 
being produced. 

If it be desired, that the gas should be inhaled in the dry state, 
it may be supplied by the chemist in an elastic bag or receptacle 
similar to that used for storing oxygen. 

Indications. — This gas has been employed in inhalation in 
several diseases, in the belief' that the ellects produced were due to 
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its acting aa a diluent rather than to any properties possessed by 
the gas itself. It was under this idea that it was used by Dodson, 
Beddoes, and others in confirmed phthisis, and they have reported 
even anaesthetic and antiseptic results from these inhalations. 

According to Helfft, who has studied the action of this gas 
carefully, its inhalation is very serviceable in cases of breathless- 
Dess produced by masses of secretion in the alveoli of the lungs, 
because the gas stimulates the mucous membrane and so promotes 
expectoration. 

Carbonic acid, either in the free state or in solution, is inhaled 
at some health resorts, and has been used in the treatment of 
chronic coryza, chronic in ttain matrons of the air passages, phthisis, 
and asthma. Willemin is of opinion that it ought to be avoided 
in phthisical cases. At "Vichy it is employed in Cases of dyspnoea 
and asthma ; at Ems it is used by Sprengler in the form of spray 
in granular pharyngitis, but Uertel considers it to be unsuited for 
this complaint, lest it should induce irritation and even inflam- 
mation. Sir James Simpson was of opinion that the inhalation of 
carbonic acid was beneficial in irritable coughs, in chronic bron- 
chitis, and in asthma. It is very useful in irritable conditions of 
the stomach. 

The Inhalation of Hydrogen. 

Hydrogen, like nitrogen gas. is simply a diluent, and it might 
therefore be employed for the same purposes as the latter, but it 
has not yet been subjected to any prolonged trial. 

This gas mixed with air, was employed by Beddoes in the 
treatment of certain chronic affections of the respiratory organs, 
under the br-licf that by diminishing the amount of oxygen in the 
air it would produce soothing effects. It relieved pain and pro- 
moted sleep in ci.-ts of phlhisisand in acute bronchitis. Other eases 
have been reported of the soothing effect of the gas in phthisis. 

Beddoes employed 1 part of hydrogen to 7 of atmospheric air, 
the inhalation being continued for 15 minutes. Demarguay used 
a mixture of 4 parts of hydrogen with 1 of oxygen. 

On Carburetted Hydrogen. 
In Dr. Cohen's work on inhalation, some interesting particulars 
are given relative to the employment of carburetted hydrogen 
or coal gas in whoopiDg-cough. ' Early in 1664 at Amsterdam, 
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children with this affection were sent to the place of manufacture 
of the illuminating gas. and allowed to breathe the gaseous atmo- 
sphere for a certain period with very satisfactory results, many 
cases having been considered to be cured in this manner and with- 
out injurious consequences in any one instance. The same method 
was employed at Calais in the winter of 18ti4 during an epidemic 
of pertussis, a number of children thus affected being sent to tlie 
gas house to breathe the vapour at the moment of escape after sub- 
jection to the purifying process. As soon as the children breathed 
this air they began to improve, and thorough cures resulted ; 
two or time vi~its sufficed to put an end to the paroxysms of 
cough.' The testimony of M. Commerge is adduced to the same 

; 






So far back as 180-1, the methoils of purification of coal gas were 
by no means perfect, and the gas after the operation still contained 
considerable quantity of compounds, some of which are of known 
value in inhalation as benzene, sulphur, and ammonia, and it is 
probably to the presence uf these that the beneficial effects experi- 
enced were due, and not to the pure carburetted hydrogen itself. 

On Sulphuretted Hydrogen. 

The pure gas is never inhaled alone ; it is nearly always in 
combination with a base forming a sulphide, although the sulphu- 
retted hydrogen in these compounds is only feebly retained. In 
mineral waters the gas is for the most part, but not wholly, thus 
combined, and even when sulphur itself is administered a minute 
portion of it becomes converted into a sulphide ; and it is in this 
way that the beneficial action of the administration of from 5 to 
10 grain doses of sulphur in severe chronic bronchitis with profuse 
exjicctoralion, as recommended by Craves, is explained. 

In sulphuretted mineral waters the gas, whether free or com- 
bined, is mixed up with a variety of other constituents, gaseous and 
saline, as nitrogen and carbonic acid, the carbonates and chlnriilcs 
of the alkalies, &c. 

Properties. — Sulphuretted hydrogen in small quantities is 
stimulant, reduces the frequency of the pulsi>, increases the secre- 
tions of the mucous membrane and skin, and promotes expectora 
tion; its inhalation gives rise to a feeling of comfort and enables 
the patient to inspire more freely. In large quantities depresses 
powerfully and is dangerous. 
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.{<l>iiini#tmtii'n. — Any of the sulphuretted mineral waters may 
be freely inhaled in the form of an atomized spray. It is of course 
l>est to inhale the waters at the springs themselves, but where 
this is not practicable the imported waters may be employed. 
They should be inhaled not less than two or three times a day. 
Ringer is in the habit of employing a mixture consisting of one 
grain of sulphide of calcium in half a pint of water, which is of 
about the strength of the Harrogate waters. In connection with 
some bith establishments there me special rnnms for (lie inhalation 
of sulphuretted hydrogen, as at Aix-la-Cbapelle, Eaux- Bonnes, 
Bagne.res de Luchon, and many other places. 

Indications. — In catarrhs, whether of the throat, larynx, or 
bronchi; in chronic bronchitis with profuse secretion; in non- 
inflammatory phthisis with much secretion, and some forms of 
bronchial asthma and emphysema with bronchitis. 

On Sulphurous Acid Gas. 

Sulphurous acid Raw is a dioxide of sulphur. The solution of 
the British Pharmacopoeia consists of the gas dissolved in water, 
and contains 9"2 per cent, of the gas by weight, equal to about 30 
times its volume of sulphurous acid gas. It is pungent and pos- 
sesses the odour of sulphur, and by long keeping or exposure to the 
air the sulphurous acid becomes gradually converted into sulphuric 
acid. The gas is usually generated from sulphite or hyposulphite 
of soda. 

Propertits. — Deoxidizing ; antiseptic, prohaMi- disinfectant, and 
destructive of many of the lower forms of vegetable life. Although 
by arresting putrefaction it prevents the formation of offensive 
odours, it has but little power of destroying them when once formed. 

Administration. — Either the gas in the form of vapour may 
be inhaled, or the solution in the atomized condition. For the 
inhalation of the vapour 1 to 2 drachms of the pharmacopoeia] 
solution should be added to 10 ounces of boiling water, and the 
vapour inhaled by means of an eclectic inhaler or any other suit- 
able apparatus. For the spray, i to 1 drachm of the solution in 
2, 3, or i times the quantity of water, or with a mixture of gly- 
cerine and water. Thus diluted, the spiny excites but little irri- 
tation. Dr. Dewar, of Kirkahly, who has employed sulphurous 
acid gas in the form of spray for a variety of diseases, makes 
use of an apparatus with vulcanite tubes, and recommends the 
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assistants ' to hold the nozzle of the instrument about fi inches from 
the patient's mouth, and administer 3 or 4 whiffs to begin with ; 
then after a corresponding interval, during which a, cough or two 
is given, the process is repeated, about 20 squeezes in all, which 
represents the injection of from. 40 to (10 minims of acid. The 
acid should be pure.' In the ease of children, the apparatus should 
be held at a greater distance. 

Indications. — Dr. Dew-ar has successfully employed this remedy 
in many different affections of the mucous membrane of the throat 
and lungs; in colds in the head, in tonsillitis, in sore throat, in- 
cluding that incidental to scarlet fever and diphtheria ; in hoarse- 
ness, in croup, in chronic laryngitis, bronchitis, phthisis, and 
asthma. The inhalation should be repeated at short intervals in 
most of the above-named affections. 

On Chlorine. 

This is a very powerful gas, so much so indeed as to be almost 
irrespirable in the concentrated state. 

The British Pharmaco} ice i a contains several preparations which 
may be employed in inhalation. One of these is liquor chiori, 
which consists of a solution of chlorine gaa in water : 1 ounce of 
this contains li-fifl grains of the gas; another is calit. chlorata, 
prepared by exposing shiki'd lime to the action of chlorine giv) 
until it ceases to take up more of the gas. It is not a very definite 
chemical compound, but good chloride of lime should contain about 
30 per cent, of chlorine when liberated by hydrochloric acid. 
Calx, chlorata is partially soluble in water, A soluble prepara- 
tion in liquor ciilcis chlorata' P. B. : this consists of one part of 
chlorinated lime to 10 of water, and 1 ounce .should contain about 
13 grains of chlorine. 

Vapor chiori P. B. is made by moistening 2 ounces of chlo- 
rinated lime with water and inhaling the vapour from a suitable 
apparatus. 

Liquor sodie chloratfe P. B. is a mixture of hypochlorite of 
soda, chloride iif sodium, and bicarbonate of soda in water. This 
preparation is in most cases preferable to liquor caleis chlorata;, it 
being less caustic. 

Proper/its. — Chlorine gas possesses powerful chemical affinities, 
d by combining with the hydrogen of certain organic and in- 
nbetauces it alters their composition. The lime and 
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soda compounds give off hypochlorous acid, and this ia an oxi- 
diriug agent, chlorine at the same time being set free ; they are 
therefore chemical deodorizers and disintegrator, breaking up 
ammonia compounds and destroying the odour of sulphuretted 
hydrogen and many other malodorous substances. Not only do 
they remove bad odours, hut they prevent their development, 
since they are antiseptic and prevent fermentation by their action 
on the minute organisms which are essential to that process, 
hindering their growth and probably even destroying them. How 
far chlorine ia destructive of the active principles of infectious 
diseases, has not yet lieeu stiflieiently determined. 

Chlorine and the components above. reiVvred to may therefore 
bo described as stimulant, antifermentive, antiputrescent, deodo. 
rant, and in some cases disinfectant. 

Administratio-n. — Chlorine may be inhaled in the gaseous state, 
in the vapour of hot water, or in solution as an atomized sprav. 
The air of a room or inhalation chamber may be more or less 
charged with the gas in the manner to be presently described. 
The vapour may l>e inhaled by the employment of the vapor 
chlori P. B., while the solutions of chlorine which have been 
already mentioned and described may all he used in the form of 
atomized sprays. Of the liquor chlori from 10 to 20 minima 
in %&$. to 1 ounce of distilled water may be used for each in- 
halation. Of the liquor calcis cldorat.T, double the quantity may 
be taken, and of the liquor sodas chlorate the Bame as of liquor 
chlori. 

For the inhalation of chlorine in the vapour of hot water, larger 
quantities of the several preparations must be employed, from 1 
to 2 drachms of liquor chlori in 2 to 4 ounces of hot water, the 
temperature of the water being maintained by a hot-water bath or 
the flame of a spirit lamp. It would be well in some cases to 
assist the liberation by a little dilute hydrochloric acid. Dr. 
OoiTignii s apparatus will be found useful in some cases, for keeping 
up a continuous evolution of chlorine. The arrangement Dr. W. 
G. Walfonl has su^'grsli'd, is similar to the above in principle. It 
consists of a funnel supported on a retort stand, furnished with a 
perioral'." I u'n.'uiid stopper, so as to allow the liquid in the funnel 
to pass through in drops continuously. This liquid should consist 
of a solution of hydrochloric acid. Beneath the funnel, a dish 
should be placed containing chloride of lime in water, or a solution 
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of chlorinated soda ; chlorine gas will become disengaged in pro- 
portion to the quantity of acid which fulls from the funnel. 

Indications. — Chlorine has been found very useful in coryia 
attended with fcetor, and for the correction of the offensive odour 
of other secretions and discharges. '■<■-< of bronchitis and pulmonary 
gangrene; in ill-conditioned ulcers of the fauces and tonsils, 
either with or without fcetor j in scarlatina anginosa, and in diph- 
theria. 

Opinions differ as to the value of inhalations of chlorine in 
phthisis. Several authorities have stated, that the workmen in 
bleaching establishments where much chloride of lime is used are 
particularly exempt from phthisis, and that those who are suffer- 
ing under the disease become visibly improved. Other observers 
again have testified to the beneficial effects of inhalations of 
chlorine in phthisis i Louis, however, has reported that he did not 
obtain any satisfactory results from the inhalation in 50 cases of 
phthisis, although he found it to be of great benefit in certain 
cases of chronic bronchitis, in which the symptoms resemble those 
of phthisis. Toulraouche also obtained most satisfactory results 
in chronic bronchitis. He employed a simple Woulfe's bottle 
inhaler, one-fourth of which was filled with hot water, to which 
10 to 40 drops of chlorine water were added, the inhalations being 
continued from 1 to 1 5 minutes and repeated several times a day. 
There can be no question, that the inhalation of chlorine, unless 
practised with the greatest care, is far too irritating in phthisis, 
and this is in the opinion of Lnennec, Stokes, and others. . 

Euchlorine. — Tf strung hydrochloric acid and chlorate of potassa 
be gently heated in a saucer placed in warm water, a compound 
called euchlorine is formed, which consists of a mixture of free 
chlorine and chlorous acid. The preparation of this requires great 
care, as there is the danger of explosion if too much chlorate of 
potash be used. Euchlorine has liecn particularly recommended 
by Professor Stone, of Manchester, as greatly preferable to chlorine 
alone, on account of its pleasanter smell and less irritating proper- 
ties. If prepared, by adding a few grains of the chlorate from 
time to time to fuming nitric acid contained in a wine-glass, there 
is in this case no danger of explosion. 



The following experiments are instructive, as bearing ( 
e of chlorine as a disinfectant. 



the 
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Various methods may bs pursued for charging the air with 
chlorine for disinfecting piirp-j sea. 

The substance usually employed, mainly on account of its 
cheapness, is chloride of lime : sometimes the dry pnwder is used ; 
at othors this is placed in siiu^ers or shallow pans containing 
water. Neither of these plans, though so commonly practised, is 
effective; the dry chloride, though it smells so strongly, gives off 
scarcely any of the gas, while, as the following figures will show, 
the quantity evolved is but little greater when the lime is placed 
in water, whereby the caustic alkali contained in it becomes 
slaked, with of course increase of temperature. 

Three different quantities of 5 grarume-i, = 77'1 grains of 
chloride of lime, or, speaking more correctly, of chlorinated lime, 
containing 32*66 per cent, of chlorine, were each placed in 100 c.c. 
of water, = 1540 grains, and exposed to the air for 1, 2, and 3 
hours, at the end of which times the following amounts of the gas 
were recovered : 1-647, 1-576, and 1-603 grammes, =32-94,31-52, 
and 32'09 per cent. These figures show that practically none of 
the chlorine is evolved, even after an exposure of 3 hours. 

A similar result was obtained with a solution of chlorinated 
soda. Six different quantities of 50 c.c. of the solution, = 770 
grains, and each coutainingO'l 295 gramme of chlorine, were exposed 
to the air in 6 different glass dishes for 1, 2, 3, 4, 5, and 6 hours, 
the following amounts of chlorine being recovered at the end of 
the several hours: 0-1260, 0*1260, 01260, 0-1267, 0-1260, and 
01280 gramme. These figures prove that none of the chlorine had 
been evolved even after 6 hours' exposure, and this although it was 
in solution, whereas in the chlorinated lime experiment it was in. 
an insoluble condition. 

The preceding figures' are of practical importance, because they 
show that the method of fumigation and disinfection so commonly 
practised by chloride of lime, either in the dry or moist state, is 
utterly valueless. 

I next treated the chloride of lime and the chlorinated soda 
solution with hydrochloric acid, 1 part of the strong acid to 3 of 
water. Three separate experiments were made with the lime : 
5 grammes of chloride of lime in 100 c.c. of water and 1 2 c.c. of 
the acid were taken in each case, and were exposed for 1, 2, and 
3 hours. On the addition of the acid, a considerable effervescence 
ensued and continued for some time. The solutions were at first 



THE INHALATION OF CHLORINE. 147 



aciri, but booh ceased to be bo and became alkaline. It will be 
remembered that the 5 grammes contained 1*633 gramme of 
chlorine, — 32*66 per cent. There were recovered after 1, 2, and 
3 hours 1-065, 1-187, and 1*022 per cent, respectively. It thou 
appears, that while the acid greatly promoted the elimination of 
the chlorine nearly two-thirda of that gas still remained in the 
solutions at the end of the experiments. 

In the next trials a larger quantity of the acid was used, 
namely, 20 c.c, and there were recovered at the end of 1, 2, and 
3 hours the following amounts of chlorine : 0*966, 0*770, and 0*639 
gramme,= 19*31, 15*34, and 1278 per cent. Thus with the larger 
quantity of acid, equal to one-sixth of the whole solution, a greater 
loss of chlorine ensued, and this was to some extent progressive ; 
but still, even in these three experiments taken together, it did 
not amount to more than one-half of that originally contained in 
the chloride of lime used. 

With a solution of chlorinated soda, 50 c.c. being taken, to 
which 14 c.c. of the acid were added, the results stand thus: 
There were recovered at the end of 1, 2, and 3 hours 0*426, 0*440, 
and 0468 gramme, or lew than one-half that originally contained 
in the solution, namely, 0*937 gramme. The figures further show 
that there was no progressive loss of chlorine, but that the whole 
of what was lost was evolved during the first hour ; indeed, I may 
aay that the chief part of the chlorine was liberated and thrown 
off during the first few minutes of exposure, it escaping in a burst 
on the addition of the acid. 

In the next series of experiments, 5 gTamm.es of chloride of 
lime and 100 c.c. of water, to which were added 14 c.c. of hydro- 
chloric acid of the Bame strength as before, were placed in 6 
shallow round glass dishes, each having a diameter of 3 inches. 
These dishes were floated on a water bath, the temperature of 
which was raised to 62° C.,= 143*6° F. The water was kept at 
this temperature for 2^ hours, when of the 1633 gramme of 
chlorine originally contained in each 5 grammes of chloride of 
lime only -0284, = '0r)68 per cent,, were recovered ; that is to say, 
practically the whole of the chlorine hid liecome evolved. 

The results of these experiments, it is evident, are of great 
practical importance, as they show the marked effect on the elimi- 
nation of the chlorine produced by increase of temperature. For 
charging the air of a room, therefore, with chlorine the chamber 

La 
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described and figured in Chapter III., will be 
apparat.u 



inhaler No. 
found a most 

The results with 50 c.e. of the solution of chlorinated soda, 
mixed with the same quantity of water, acidulated with the 
same amount of acid as in the previous case, and treated in pre- 
cisely the same way as to temperature and time, fnrnislied results 
nearly equally favourable. Of the 937 gramme originally present 
0309, = l - 62 per cent., only was recovered. 

The next and last experiments were as follow : — 

Three pieces of Turkish towel, 18 inches by 9 inches, were 
each moistened with 5 grammes of chloride of lime in 100 c.c. of 
water, and were exposed to the air for 1, 2, and 3 hours. Of the 
1033 gramme of chlorine originally present, =32*6G per cent., 
there remained at the end of the several hours the following 
amounts: 0-1*2 = 2*84, 0-142 = 2 84, and 0085 gramme = 1"70 
per cent. Thus practically nearly the whole of the chlorine was 
liberated, and this in the first hour, but really, as was subsequently 
ascertained, in the first few minutes of exposure. 

The effect of the exposure of chloride of lime in water on such 
a fabric as that of a Turkish towel is most remarkable ; a fine 
froth of chlorine- pin Rubers almost immediately on the cloth, from 
which it quickly passes into the atmosphere. 

With 50 c.c. of the solution of chlorinated soda in an equal 
quantity of water the results were much less favourable. The 50 c.c. 
of the solution in this ease contained only Q-fi] gramme of chlorine ; 
5 cloths wore .similarly charged and exposed for 1, 2, 3, 4, and 5 
hours. The quantities of chlorine obtained at the end of each 
successive hour were 0"340, 0'340, 0'336, 0*335, and 0'330 gramme. 
In this case, therefore, half the amount of the chlorine originally 
present was lost, it also escaping not gradually, but, as in the 
previous case, almost immediately on exposure. This sudden 
liberation enables one to charge the air of a chamber with chlorine 
with great ease and rapidity ; but to keep it fully charged fresh 
cloths should be suspended from time to time, care being taken of 
course to close the doors and windows. 

The facts elicited by the experiments now recorded are either 
entirely new or but little known or practically acted on, but they 
are of considerable importance. 

Other methods of obtaining chlorine for disinfecting purposes 
may be adopted, hut when it is desired that the gas should be 
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■e no better or more suitable plans than the two 
methods which I have just indicated— namely, that by exposure 
of the chlorinated lime on Turkish towels or any similar fabric, or 
by placing it in water the temperature of which is raised to about 
144-6° F. 

Parkes gives the following formulae for the liberation of 
chlorine in large amounts: 4 parts by weight of strong hydro- 
chloric acid are poured on 1 part of powdered biuoxide of manga- 
nese; or 4 parts of common salt and 1 part of binoxide of manga- 
nese are mixed with 2 parts by weight of sulphuric acid and 2 of 
water, and heated gently; or 2 tablespoon fills of common salt, 2 
teaspooniiils of red lead, half a wineglassful of sulphuric acid, and 
a quart of water are taken ; mix the lead and salt with the water, 
stir well, and add the sulphuric acid gradually. Chlorine is 
evolved, and is absorbed by the water, from which it is slowly 
driven out. 

Diluents and Refrigerants, 
Cold Water, 

These remedies consist chiefly of cold air, already treated of, 
cold water, or ice water, , 

The effects of cold water resemble in some respects those of 
cold air; it lowers temperature and contracts the vessels ; but in 
addition it moistens the frequently dry mucous membianes of the 
air passages, and helps to dilute and di'tach any irritating mucus 
t other secretion which may rest upon them. It takes up caloric, 
however, much more rapidly than does cold air, so that when it 
reaches the deeper bronchi and air cells it is scarcely cold at all. 

Administration. — The water may lie rendered cold by theaddition 
of pieces of ice, or the still colder water of melted ice may be used. 

IndicfUiom. — This remedy is therefore indicated in dry and 
hypeneinic conditions of the mucous membrane of the throat ; in 
catarrhs, either acute or chronic, where there is heat and dryness; 
in inflammation of the tonsils, and in pharyngitis. 

Diluent, Warmino and Soothing Remedies. 



The principal remedy of this class consists of hot water in the 
nn of vapour, or of an atomized liquid or spray. The water 
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may he used alone or it may be medicated in a variety of ways, aa 
by the addition of demulcent, soothing, or anodyne substances, 
including the following : gum arabic, glycerine, or infusions con- 
taining gummy or oily substances, as of marsh mallow, linseed or 
sweet almonds, or infusion of the (lowers of camomile or decoction 
of poppy-heads. 

Hot, in the same way as cold water, acts as a diluent of any 
mucous or other secretion which may be upon the surface of the 
respiratory mucous membrane, and helps to loosen and tbin the 
same; it thus becomes a soothing and indirectly an expei'loiMiit 
remedy, and hence it often greatly relieves irritation and 



But hot water, in the form either of vapour or spray, [ 
other properties, dependent upon the increased amount of caloric it 
contains ; thus, in place of contracting the vessels as cold water 
does, and so lessening the supply of blood to the parts and 
diminishing secretion, the vessels are relaxed, their calibre and 
the quantity of contained blood in them are increased, and aa 
further consequences the secretion of mucus and the formation of 
the cell elements of mucus, epithelium, and pus are all con- 
siderably augmented. By this increase, the vessels anil surrounding 
tissues become greatly relieved, and the entire effect of the remedy 
is to soothe, to relieve irritation and pain, and to promote 
secretion. 

When simple gum, or gummy vegetable extractive matters, or 
glycerine, are added to the hot water the moistening effect of the 
spray is rendered more continuous and it is more emollient, so 
that any dryness which may be present is more quickly removed. 
If the anodyne principles of the hop or poppy be also added, then 
the effect produced is still more soothing, and greater relief is 
afforded to irritation, pain, and cough. 

Indicatiims.~T.hti vapour or spray of hot water therefore, 
either alone or still more when medicated, is indicated in throat 
affections, and to a less extent in those of the larynx, trachea, and 
lungs ; in acute and chronic catarrhs, where there is great irrita- 
tion, and pain, redness, congestion and swelling, with deficiency 
of the normal secretion ; in cases in which it is desirable to pro- 
mote suppuration or the separation of false membranes, as in croup, 
and diphtheria. 
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Glycerine is much employed in respiratory therapeutics for 
several purposes : as a solvent of certain medicaments, as gallic- 
acid ; as promoting tlie adhesion of others to the mucous surfaces 
■with which it is brought into contact; and, lastly, on account of 
its own particular action. 

The following are the principal glycirriijes which have been 
mployed in respiratory therapeutics : namely, those of carbolic, 
gallic, and tannic acids, of borax, and subacetate of lead. 

Administration. — Usually employed as a spray, the glycerine 
or glycerides being more or less diluted with water ; or as a vapour, 
the glycerine being volatilized by a spirit lamp. 

Indications. — It has been employed in the following cases : in 
aphonia and hoarseness, in dry conditions of the mucous mem- 
brane of the pharynx, larynx, and bronchi, as in chronic laryngitis 
and bronchitis, and in cronp and whooping-cough. It has been 
recommended in csdematous conditions of the epiglottis and larynx, 
with a view to promote exosmosis and so relieve the congestion 
and effusion. 

Oleum Olivm, 01. Amygdala. 

A remedy not sufficiently employed in respiratory therapeutics 
s oil, either olive or almond oil. 

Administration. — It may be used either undiluted or mixed 
with gum as an emulsion, or it may be medicated in various ways 
ncroiding in the indications it is intended to fulfil. As a spray ; 
hince neither oil nor glycerine will pass through very fine aper- 
tures, the tubes of the spray apparatus used should have some- 
what larger openings. 

Properties. — It acts partly as a lubricant, but by its exosmotic 
effects it produces very striking results when applied to epithelia 
and granular structures and formations, as mucous membranes, 
mucus and pus and some other secretions. 

Indications. — Its employment is therefore indicated in dry 
conditions of the mucous membrane of the throat, larynx, and 
bronchi, with a view to moisten the surfaces, to promote expectora- 
tion, and to destroy by exosmosis the vitality of the granular 
corpuscles which form so large a part of the pulmonary secretions ; 
in whooping-cough and croup. Above all, it si 
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remedy is one which might possibly prove of value in the treat- 
ment of phthisis by its exosmotic effect on the tubercle bacillus. 

Verbascum Thapsut. 
The leaves of this plant, the Great Mullein, have lately come 
into use in Ireland, mainly through the recommendation of Dr. 
Qumlan, inca.ses of incipient phthisis, and they are extolled for 
their soothing, demulcent, nourisbm;!, and we h;] it -increasing effects. 
A decoction may be prepared either trow the fresh or dried leaves, 
the former, of course, being preferable, or from the root, and made 
either with water or milk ; for the fresh leaves 1 part in 5, and for 
the dried leaves, 1 in 30 of the menstruum. For the relief of 
dryness of the throat and of cough, the decoction may be liberally 
employed in the form of spray. It is said, that smoking the dried 
leaves affords relief in the irritative cough of phthisis. A tincture 
has been prepared, the dose of which ranges from 20 to CO minima, 
but whether it possesses the properties of the fresh leaf is question- 
able. When given in milk, much, and according to somethe whole, 
of the httening eflbcta must be attributed to this. To settle this 
point, experiments are needed with mullein alone, without the 
milk. 

Chemical Solvents. 

While water acts partly mechanically as a diluent, solvent, 
and soothing agent, the remedies, chiefly alkaline and belonging 
principally to the ammonia, potash, and s<:da groups, cow to be 
noticed, exert in addition certain chemical effects or properties; 
thus they form, with the albumen of mucus and pus, soluble albu- 
minates, and the cells of epithelium and the corpuscles of mucus 
and pus swell up and become either partially or wholly dissolved, 
according to the strength of the solutions. 

Liquor Amiwrnii.it, Amnninvf- ('tirlmfiuii, Ammoiiii Ciiloridum. 
Ammonia and its carbonate are alkaline, very volatile, very 
soluble, highly diffusive, and are readily eliminated through the 
breath, skin, and urine; they exert a solvent action on the animal 
secretions, mucus, and pus, and on the tissues themselves when 
the strong solution of ammonia is applied to them. The solvent 
or destructive action of caustic ammonia on the tissues, owing 
to its less affinity for water, is not so great as either potash or 
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rsoAh, and hence its effects are more limited. Externally applied, 
owing to its diffusive power it readily penetrates the skin, giving 
rise to redness, inflammation, vesication, and even sloughing. 
Chloride of ammonium differs considerably from the solution 
and the carbonate, both in its chemical nature and medicinal pro- 
perties. It is far less stimulant, is a neutral salt, and is readily 
volatilized by bent. It is formed when the vapours of strong- 
hydrochloric ticid and ammonia are brought into contact, as in the 
apparatus which has been already described, white, dense fumes of 
the salt being freely generated ; these, however, quickly condense 
and form a crystalline deposit. 

Properties. — Ammonia is powerfully stimulant, increasing the 
force and frequency of the pulse, antispasmodic, alkaline, antacid, 
solvent, augmenting the secretion of the skin aDd mucous mem- 
brane, especially of the bronchi ; expectorant. Externally applied, 
■ it is irritant, rubefacient, and may even be escharotic. 
The carlxmate possesses similar properties, but is less stimulant, 
and its action on the skin is much weaker. 
Chloride of ammonium is non-alkaline, slightly stimulant only, 
is less solvent, but in most other respects acts in the same way as 
the carbonate. It is diaphoretic, diuretic, and it also increases the 
secretion of the pulmonary mucous membrane ; is expeotamit, alter- 
ative, deobstruent, and by its effects on the nervous system, some- 
times acts as an anodyne. It also increases considerably the 
elimination of urea, from which it is inferred that tissue meta- 

■ m or pilosis is augmented. 
Administration,— The fumes of the solution of ammonia or its 
carbonate may be directly inhaled through the nose, or a solution 
of the carbonate may be inhaled by the mouth in the form of an 
atomized spray, nnd so be applied to the mucous membrane of the 
throat, and even in a less degree to the respiratory passages. 
More frequently, however, the fumes of chloride of ammonium are 
inhaled in the manner described in a previous chapter. 

Doses.— Of the liquor ammonite P. B., 10 to 20 minims, and of 
the carbonate of ammonia 3 to 6 grains, in £ ounce to 1 ounce of 
water, both as sprays ; of chloride of ammonium, if inhaled as a 
spray, 10 to 20 grains in 1 ounce of water. The fumes should be 
inspired for a few minutes only. Cigarettes, each containing 5 
grains of chloride of ammonium, have been prepared by Messrs. 
Corbyn an Co. at the suggestion of Dr. Macau lighten Jones. 
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Indications. — Ammonia and carbonate of ammonia are contra- 
indicated in acute inflammatory conditions in consequence of their 
stimulant action; liut they, as well as the chloride, arc suited for sub- 
acute and chronic affections of the mucous membrane of the organs 
of re*piration, especially those attended with dryness and scanty 
and tenacious expectoration ; as in subacute and chrome catarrhs, 
in chronic laryngitis and bronchitis, especially when the secretion, 
is thick and at the same time abundant ; in chronic ulceration of 
the larynx, and whooping-cough. The stimulating and solvent 
action of these remedies often render them of the greatest service 
in cases of bronchitis in which there is mucb difficulty of breathing, 
owing to the presence of masses of secretion blocking up the bron- 
chial tubes. 

The vapour of ammonia and its carbonate, more or less diluted 
with water, has been found very beneficial in cases of coryza, 
aphonia, chronic hoarseness, and in relaxed conditions of the throat 
generally. By its irritant action it excites a flow of watery mucus 
and so relieves congestion, dilutes adherent secretion, and promotes 
expectoration. It has also been used with advantage in croup. 

Chloride of ammonium has been found extremely valuable in 
cases of chronic pharyngitis with dryness, it promoting secretion. 

Carbonate of ammonia is sometimes insufflated in the form of 
powder in nasal catarrh and in chronic coryza. 

Soda Causlica, SoJii Chturiilnni, Sixlw Carbonn*. 
Caustic soda is much more solvent and escharotic, in conse- 
quence of its stronger affinity for the water of the tissues, 
than is the solution of strong ammonia ; carbonate of soda if 
more powerful as a solvent than the corresponding salt of ai 
but bicarlxinate of soda, containing less alkali, is a milder prepara- 

Properties. — Chloride of sodium, or salt is stimulant, solvent, 
and indirectly nutritive by the aid it affords to the digestion of food 
by increasing the free hydrochloric acid of the gastric juice. The 
solution of soda and the carbonates are antacids and good solvents 
of albuminous liquids and substances, and hence they promote ex- 
pectoration and allay irritation. 

Administration. — In the form of spray. 

Dose.— Of the liquor sodte P. B, 10 to 40 minims in 1 onnoe 
of water, of the chloride or carbonate 10 to 15 grains in the 
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rwme quantity of water, should be employed for each inhalation, 
and should be repeated two, three, or four times a day, according 
to the requirements. 
iTuiicatiims. — The chloride is especially indicated in cases in 
which it is desirable to promote digestion and nutrition. In dry 
conditions of the mucous membrane of the pharynx, larynx, and 
bronchi, by promoting secretion it lessens engorgement and re- 
duces swelling. The carbonates are to be preferred in those cases 
in which the mucous secretion is of considerable tenacity, as its 
solvent action is much greater than that of the chloride. Its 
employment is indicated iu subacute and chronic catarrh, with 
either dryness or with tough and adherent secretion ; in pharyn- 

tgitis with dryness of the mucous membrane, especially the granular 
form, that condition which has been termed ' clergyman's sore 
throat,' but which is common to many who have to exercise the 
voice much ; it will also be found softening aud soothiug, relieving 
the irritation srad cough in some cases of chronic laryngitis, tra- 
cheitis, and bronchitis ; it is affirmed by Uertel, that it is very ser- 
viceable in dry asthma and in emphysema of long standing ; finally, 
it has been employed in croup and diphtheria, but there are more 
effective applications. 

At the International Congress of Hygiene held at Geneva in 
1882, Dr. J. G. Partajas stated, that he had found the effects of 
the application of bicarbonate of soda in the initial stage of ton- 
sillitis to be both certain and rapid. The soda is best applied in 
substance and frequently repeated. The remedy occasions nausea 
and much secretion of mucus, whereby the congestion and threatened 
inflammation are greatly relieved. The same remedy continued 

»for Borne weeks will, it is said, bring about a gradual resolution of 
enlarged and hvpertrophied tonsils, 
b. 

Properties. — Liquor potasste is antacid, sedative, especially to 
the mucous membrane of the stomach ; alterative, increasing tissue 
metamorphosis, and deobstruent ; in large doses it increases the 
alkalinity of the blood and renders the fibrin more soluble. 

The carbonates are more powerful and more solvent than the 



Liquor Potasses, Potassee Carbonas. 
The principal preparations of potash employed in inhalation, if 
) except chlorate of potash, are the solution and the two car- 
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corres ponding salts of soda ; they aw alkaline, antacid, alterative, 
but not to the same extent a.s the solution. They increase secre- 
tion and promote expect oration by their solvent action. Power- 
fully depressent, and in large doses diminish the force and frequency 
of the heart. 

Administration. — In the form of spray. 

Doses.— OS the liquor potassie, P. B. 10 to 30 minims in 1 
ounce of water; of the carbonate, 10 to 15 grains in the same 
quantity of liquid. 

Indications. — These preparations may be used for nearly the 
same purposes and in the same diseases as the soda preparations. 

Dr. Walshe has highly recommended liquor potassie in plastic 
or fibrinous bronchitis, ii helping the sot'iciiiuir iuiA expulsion of the 
caste. The carbonates have been found to be extremely useful in 
small and repeated doses in whooping-cough. 

Liquor Calais. 

This is a saturated, aqueous solution of lime, each ounce con- 
taining about half a grain of the alkali ; it spoils quickly on 
exposure to the air, in consequence of the formation of carbonate 
of lime. 

Properties. — Astringent ; lessening secretion ; solvent to fibrin- 
ous deposits; possesses but little ditnisivo power and therefore 
enters with difficulty into the circulation. 

Administration. — In the form of an atomized spray. 

The inhalation of lime water may be combined with or followed 
by that of the vapour of hot water, or the lime water itself may be 
warmed before use. 

Liquor calcis saccharatus P. B. may in some cases be used in 
preference to lime water. 1 ounce of this is equal to 12 ounces 
of linie water. Dose 30 to 60 minims, with water as a spray. 

Indications. — It has been strongly recommended as a solvent 
of the false membranes of plastic bronchitis, croup, and diphtheria. 
Several experimenters, including M. Kiichenmeister, bear testi- 
mony to the fact of the diphtheritic membrane being dissolved in 
lime water. 

The direct inhalation of the vapours given off when caustic 
limn is slaked is reported to have pi'oved very beneficial in many 
eases of croup mid diphtheria; these vapours really consist of the 
steam of hot water, holding in suspension many small particles of 
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There would appear to be reason to believe, that the bene- 
tuiii] I'tlWts, which do undoubtedly occur in some cases, are much 
due to the warm, moist vapour than to the lime ; the action 
of the vapour, therefore, is very different from that of lime water. 
This method of treatment was first suggested by Dr. Geiger, of 
Ohio, and Dr. Cohen writes concerning it to the following effect : 
'I would not like to be prohibited from employing it in the 
management of a serious case of membranous croup. In some 
dozens of cases in private anil in consultation practice I have seen 
life apparently rescued through its agency. Of all the methods 
of treating croup advanced of late years I know of no other that 
has held its ground so well as this. The general plan pursued by 
myself is to keep up a continuous evolution of steam from boiling 
water, and to administer the lime in the manner indicated by Dr. 
Geiger, for ten minutes at a time or thereabouts, whenever the 
respiration evinces the presence or formation of membrane, repeat- 
ing it at intervals of half an hour, an hour, two hours, or longer, 
according to circumstances, and recurring to the remedy whenever 
the respiration is impeded by the exudation. I find a large piece 
of stiff writiug-papcr, loosely folded into a funnel-shaped cone, one 
of the best means of directing the vapour towards the mouth of 
the patient.' 

Tetra met ft t/lamm onium Ui/droaMe 
Is formed when freshly precipitated oxide of silver is added to 
a solution of iodide of tetramethy lam m onium (N.(CH 3 ) 4 I). The 
formula is NfCHj^OH. On evaporation of the solution in vacuo 
a crystalline mass is formed, which rapidly absorbs water and 
carbon- dioxide from the air. 

It acts as a powerful caustic, is strongly alkaline, and generally 
resembles the fixed caustic alkalies inils liehaviour; on neutraliza- 
tion with acids, salts are obtained which, like the iodide, are not 
decomposed by caustic potash. 

Indication*.— lias been suggested as a solvent for the false 
membrane in diphtheria. 

Tetraethylammoniun), Hydroxide. 
Obtained by gradually adding freshly precipitated oxide of 
silver to a weak solution of iodide of tetraethylatnmonium. The 
filtrate is evaporated first on a water bath and then in vacuo 
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until a semi-solid, deliquescent mass is obtained, which closely 
resembles caustic potash in its reactions. 
Judications.— Same as the preceding. 



I 



Synonymous with choline, C s H ls NOj r obtained from the 
brain or nervous tissue and from the bile of the ox and pig. 
According to "Wiirtz and Baeyer it is trimethyl-oxethylammonium 
hydrate. J. Mauthner (Liebig's ' Annalen,'clxxv. 178) states, that 
an aqueous solution of neuriu dissolves blood fibrin to a clear 
liquid which does not blacken lend acetate, is not precipitated by 
alcohol, and yields a precipitate of fibrin on the gradual addition 
of an acid. 

Indications. — Has been recommended ns likely to be effective 
in dissolving the false membrane of croup and diphtheria. Oertel 
recommends neurin, as also tet rainel hyl&mmoniom hydroxide and 
tetraethy lam. muni urn hydroxide, in 3 to 5 per cent, solutions. These 
are said to have the property of not only loosening the membranes, 
but also of acting antiseptically. Oertel, however, has not tried 
them sufficiently to give an authoritative opinion. 

Succus Carica Papayce. 

The milky juice of the papaw tree. It is said to possess the 
remarkable property of making meat washed with it very tender,' 
the leaves and fruit even having the same effect on the flesh of 
poultry and pigs which are fed with them. A substance is obtained 
from the juice, resembling the flesh or fibre of animals, papayotin. 

Papayotin or papain is a whitish powder prepared from the 
juice of the papaw tree ; like pepsin, it has the property of digest- 
ing fibrin, the presence even of carbolic acid not cheeking its 
action. So powerful is it, that it will peptonize 200 times its own 
weight of pressed fresh blood fibrin. Papayotin may be obtained 
of Messrs. Hopkin and Williams at is. per drachm. 

Indications. — Recommended as a solvent of the false mem- 
brane in diphtheria. Dose : 1 to 4 grains suspended in ', ounce of 
water as a spray, or a stronger solution applied with a brush. 
Rossbach has proposed and has himself employed, apparently with 
some amount of success, succus caricre papayas L. and papayotin as 
disintegrators and solvents of adventitious membranes. Further 
observations are, however, required to establish their true value. 
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An odourless, syrupy liquid, formed by the fermentation of 

Properties. — Solvent of fibrinous exudations and false mem- 
fa races. 

Administration. — In the form of a spray, one part of the acid 
in from 10 to 15 parts of water, repeated, if necessary, several 
times a day, or a stronger solution, if a brush he used. 

Indications. — Strongly recommended as a solvent of the false 
membrane in diphtheria, but Oertel considers it to he inferior to 
lime water. He states that it loosens the membranes, but does 
not dissolve them. For the spray, to dissolve the false membrane 
in diphtheria, 30 minims of the strong acid, spec. grav. 1040, 
should he dissolved in h ounce of water and repeated as may be 
required. It is said, that in doses of 10 minims two or three 
times a day in i ounce of water it allays cough and quenches thirst 
in phthisis, 

REFRIGERANTS. 

Patasaa Ckloros. 

It was formerly supposed, that this remedy became disintegrated 
in the system, that the oxygen was set t'i*ee, and that it thus pro- 
moted oxidation processes in the system. It is now known, 
however, that most of the salt is recoverable from the urine 
unchanged. 

Properties. — It is refrigerant, diuretic, and increases the secre- 
tion of the saliva. Locally applied, it exerts a powerful hut 
unexplained action upon mucous membranes. 

Administration.— As an atomized liquid, 10 to 20 grains being 
dissolved in i, ounce of water, or the powder insufflated. 

Indications. — It is one of the test remedies for a spongy 
condition of the gums, ulceration of the same, for aphthte, and 
thrush or stomatitis. 

Dr. Leonard Sedgwick slates, that it quickly relieves Stuffing 
of the nose, rawness of the throat, and hoarseness of the voice 
due to cold. If it be taken early and repeatedly, it will even stop 
a cold altogether. 

Dr. Lloyd Roberts recommends it to relieve the dryness of the 
throat frequently left by diphtheria and scarlet fever. 



. I 



158 CIIExUICAX SOLVENT REMEDIED 

until a semi-solid, deliquescent mass is obtain* 
resembles caustic potash in its reactions. 
Iiidications. — Same as the preceding. 

Neurin. 
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According to Wiirtz and Baeyer it is trimethyl 
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!h;it the benefit derived is due to 
•niir, it occasioning expectoration, 

"lef. 



Ml VKS, AND DEPURANTS. 

/•'// Waters. 

a id alkalies, soda, and potash, and of 

; "vn already described, a few remarks 

■ in this place on the general action and 

■ -tut Mining those and other more or less 

>ii carbonate of soda is the predominant 

■ is of Vichy and many others, exert of 

antacid action, and may be employed as 

conditions and maladies as the solution of 

■ ■ If. 

: k applies to those mineral waters which con- 
I'lilorido of sodium, as the waters of Soden in 
■ •iiii'ii, A'c. 

r-iniui' an excess of both carbonate of soda and 

in in, as of Ems and Aix-la-Chapelle, stand in a 

y and possess the properties of both those salts. 

i.its of many mineral waters are almost entirely due 

■f sodium which they contain, and at some foreign 

if rooms is impregnated with cloud-like sprays of the 

..aiiT. At Reichenhall, in Bavaria, and some other 

n establishments, the outer air is charged with the salt 

,-i-nt manner. According to the description given by Dr. 

: Sanderson in the 'Practitioner* for October 1868, 

: .1 ;ii lounges in the immediate neighbourhood of enormous 

i- 1 i o r>u feet high, composed of bundles of twigs arranged 

. 11 v, so that their projecting ends form a kind of wall. 

..■■-.■ is conveyed to these hedges by pipes, and is allowed to 

■ ■\i-r the bundles of twigs into reservoirs, whence it is con- 
:.to vats and undergoes further evaporation by the aid of 

Tin* air near these hedges is found to be very rich in salt, 

■ researches of Professor Vogel and Dr. von Liebig show 
= ! ■* -lit H> grains of salt are received into the lungs in tho 

:f an hour, being only 2 grains less than the amount taken 
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in when the water is nebulized in the inhalation rooms of the 
Kurhtma. Similar 'vapour promenades ' exist in several other 
places, including Kreuzanch, Salzimgen, and other health resorts. 

Indications. — These inhalations aie said to be of great value 
in chronic catarrhal affections of the respiratory mucous mem- 
branes, and Dr. Sanderson believes that the lieneficial results are 
mainly duo to their effect in increasing molecular disintegration 
thiflughout the system. 

The sulphuretted writers owe their properties and efficacy 
mainly to the presence of the sulphides they contain. Three of 
the principal sulphuretted waters are t lio.se of 1 larrogutc, Bari-gos, 
and Aix-les-Bains. 

The inhalation of sulphuretted waters is indicated amongst 
other maladies, in consequence partly of their stimulant properties, 
in aphonia, tonsillitis, chronic eal, iitIi of the nasal pharynx, granu- 
lar pharyngitis, in bronchial catarrh, and in chronic laryngitis 
and bronchitis, in the absence of any considerable amount of 
irritative fever. 

Although the mineral waters are liest employed at the springs 
themselves, yet for inhalation purposes the bottled waters will 
answer nearly as welJ, and if theso are not procurable, then approxi- 
mate imitations of them may be readily prepared. 

Sulphides of 1'otu.Mium, Xnd.iniii, Aiinnoii.inm, and Calcium, 
The sulpiiuivt ieil liydrogeii in these compounds is very loosely 
united to the liases, so that it is readily liberated by the action of 
even weak acids ; when these salts are introduced into the 
stomach, the secret ions of which are nearly nlwa.ys acid, the gas is 
set free and makes its presence known by disagreeable eructa- 

The sulphide which lias been most employed is sulphide of 
calcium, but sulphide of ammonium is also sometimes used. 

Properties.- — They are alkaline, stimulant, sudorific, and ex- 
pectorant, increasing the secretion of the mucous membrane of 
the bronchi ; antiseptic ; in strong solutions irritant to the skin ; 
hut the most important property they possess is that of controlling 
suppuration, lessening it in some cases, and hastening its matura- 
tion in others, as in lioils, carbuncles, chronic and scrofulous 
abscesses. They lessen and subdue at the game time the surround- 
ing inflammation. Not only are these effects well established, bus 
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jhey are brought about in a very short time and with extieinely 
The effects of sulphin-utt-nd hydrogen and the 
sulphides on the skin have been long known by the results pro- 
duced by the employment of such sulphuretted mineral waters as 
those of HuiTognto, Haii'ges, ifcc, both when outwardly applied, as 
luiths, or taken internally. Usually the general health improves 
under the administration of the sulphides, hut if they be too long 
continued they give rise to much depression and may even induce 
iiniemia. 

That remedies having such striking properties must also have 
a great value in some diseases of the lungs, especially those of a 
suppurative character, is undoubted, though hitherto they have 
beeu but little employed. It may be assumed that some of the 
beneficial effects of the action of these remedies is due to their 
antiseptic and antiparasitic properties. 

Administration. — They may be inhaled in the form of spiny, 
or administered internally in powders or pills; the sulphides of 
]wt)issium, sodium, and ammonium are freely soluble in water, but 
the lime salt is almost insoluble, so that when a spray is adminis- 
tered a soluble sulphide may lie selected. J~_>ose of sulphide of 
calcium ,'„ to .', grain in 1 oz. of water. It is less efficacious in 
larger doses. 

Indicntionx. — The administration of the sulphides is the refill's 
indicated in unhealthy and suppurative conditions, especially of 
the throat, larynx, bronchi, and even of the lungs ; in tonsillitis, 
pharyngitis, chronic laryngitis, and bronchitis; in phtliisis of the 
larynx and lungs. Sulphide of calcium is said to aid in the 
detachment and expulsion of the false membrane in diphtheria. 
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lucus; ill larger doses sedative to the vascular 
l still larger doses depressant, emetic, and anti- 
periodic. 

Administration. — The powder of ipecacuanha is seldom used 
alone; with some susceptible persons its inhalation will produce 
all the symptoms of a severe cold, sneran::, ;iud running from the 
eyes and nose, and the attacks may even simulate those of bay 
asthma or bronchitis. Usually employed in the form of a spray, 
for which the vinurn is a convenient preparation. In order to 
ensure some of its beneficial effects, it is not necessary that nausea 
should be produced ; indeed, in some cases this, and more particu- 
larly vomiting, should be avoided. With this view the ipeca- 
cuanha should be diluted in a small quantity of liquid and slowly 
inhaled; the patient should avoid as much as possible swallowing 
the spray ; in fact, he should expectorate any unabsorbed liquid 
from time to time. Sometimes it will be sufficient to inhale 
once a day, at others night and morning, or even more frequently 
according to the requirements of the case. When the depressant 
or emetic effect is desired, larger quantities uf the drug must be 

Doses. — -As a relaxant and expectorant, 10 to .'10 minims of the 
wine in 2 drachms of water ; as a depressant, 1 draehmof the wine; 
and as an emetic, 1' to 4 drachms. When the emetic effect is 
required, the remedy should be taken in the ordinary way in 
place of being inhaled, and it may be preferable in some cases to 
employ the powder, 15 to 30 grains, instead of the wine. Foi- 
the rehef of irritable coughs, compound powder of ipecacuanha 
may be used, in doses of 2 to 4 grains, as a spiny, it being sus- 
pended by means of mucilage. 

I ' ntUcidiinis. — In sore throat unaccompanied by fever, the 
mucous memhraue being very red and swollen ; in hoarseness from 
n of the vocal cords ; in bronchitis witli tenacious secretion, 
when combined with an alkali ; in the bronchitis of 
children with difficulty of breathing from accumulation of mucus ; 
in this case the emetic effect should be induced, for which purpose 
the quantity required for children is considerable, as they are very 
tolerant of the remedy. In winter cough and bronchial asthma, 
ipecacuanha is of the greatest value, as shown by Dr. Ringer and 
ih: William Murrell ; also in bronchial asthma with emphysema. 
In some wises of bronchial asthma the effects produced vary ; 
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sODietimes considerable relief is afforded; in others a sense of 
constriction and tightening of the breathing is produced, with 
aggravation of the dyspncea. In whooping- tough, the ipeca- 
cuanha spray will citlii'r cut short. 01 relievo thy paroxysms, and 
even stop the vomiting induced by the violent paroxysmal cough. 
It has been strongly recommended in hay asthma to relieve the 



Antimonium. 

The principal officinal preparations of antimony in use in medi- 
cine, and suitable for inhalation, are pnlvis an ti molilalia, consist, 
ing of 1 pail of oxide of antimony with 3 of phosphate of lime, 
and commonly known as Dr. James's lever powder ; antimonium 
tartaratum, and vinnm antinioniale. 

Properties. — Externally powerfully irritant. The oxide and the 
vinum are chieily diaphoretic, bat the latter in large doses is also 
nauseant and emetic ; the tartrated antimony is diaphoretic, 
expectorant, nauseant, emetic, a vascular and nervine depressant, 
and in very small doses relaxant, promoting the secretion of mucus 
from the bronchi, stomach, and intestines. Eliminant of urea, 
carbonic acid, and in a less degree of uric acid and blood pigment. 
Acts on the skin and epidermis somewhat in the same n 



Administration, — Chiefly as an atomized spray. 

Doses. — As a diaphoretic and expectorant from 15 to 30 
minims of the wine in 1 ounce of water, as a depressant 1 to 3 
drachms, and as an emetic 2 to i drachms in the same quantity- of 
liquid; of James's powder 2 to 4 grains suspended in mucilage, if 
ased as a spray; of tartrated antimony j 1 ,, to £ grain, and if as 
an emetic, from 1 to 2 grains. 

Indications. — In the acute catarrh of children in very small 
doses; very effective in tonsillitis, in acute bronchitis, shortening 
and mitigating the attacks ; also in chrimic Umuliilis when the 
expectoration is tenacious and difficult to bring up, 

Ringer stjites that it is invaluable in cases such as the follow- 
ing : in the wheezing and quasi-asthmatical breathing of children 
from 6 to 1 2 years old, which is apt to occur in winter and even in 
summer on exposure to cold. He directs, (Jut one j grain of tartar 
letic should be dissolved in A pint of water, and a teaspoonfnl 
until nausea or vomiting is produced. In acute pneumonia ; 
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under the influence of tartar emetic, the expectoration will soon 
lose its rusty character, the inflammation will be stopped, and the 
frequency of the pulse and number of respirations will be greatly 
reduced. 

Mineral Astringents. 

Alumen. 

Solubility of sulphate of alumina and ammonia in 10 parts 
of water ; 10 parts in 8 of boiling water. When heated, it parts 
with its water of crystallization, is reduced to one-half its weight, 
and acquires slightly escharotic properties, owing to its strong 
affinity for water. 

Properties. — Astringent and styptic, acting both directly and 
remotely, coagulating the albumen with which it comes into contact 
in the same way as tannin ; it also contracts the v&ssels, lessens 
the quantity of blood in them, diminishes secretion, and condenses- 
the tissues. 

Administration. — Used either in the form of powder or as an 
atomized spray. The solution should be strong, and should con- 
tain 10 to 15 grains per ounce. May be prescribed with tannic 
acid or medicaments containing it, but not with alkalies and their 
carbonates. 

Indications. — The uses for this substance are much the same as 
for tannic acid, but its action is milder and hence less effective- 
In epistaxis the powdered alum may be strongly inhaled by the 
nostrils, while in stomatitis and aphtha? it should be applied directly 
to the abraded or ulcerated surfaces. It is often very useful in 
chronic coughs, and in hoarseness, especially where the throat is in 
any degree implicated ; it sometimes checks the vomiting, which is 
apt to occur in phthisis, and it is an excellent remedy in whooping- 
cough when the acute stage is over and in the absence of any com- 
plications. Good as an emetic in croup in ^-drachm doses. 

Powdered alum has been chiefly inhaled or insu fflated incoryza,. 
in aphthae, tonsillitis, in oedema of the glottis, and in croup and 
diphtheria, the quantity employed being from 10 to 15 grains, some- 
times mixed with sugar. 

Dr. Cohen speaks very highly of the prompt effects of sprays 
of alum in superficial inflammation of the tonsils, pharynx, and 
larynx, and in aphonia. 
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Liquor Ferri Perc/iloridi Forlior. 
Of the numerous preparations of iron all are tonic and many 
of them astringent ; they act especially on the red blood-corpuscles, 
which are increased in number, a portion of the iron being incor- 
porated with the hainioglobin. The greater part of the protosalts 
of iron, when introduced into the stomach and upper part of the 
small intestines, become converted into persalts, and these again 
pass into the state of a sulphide of iron. It is this thnt causes 
the black colour of the fieces when iron is administered for any 
length of time. The sulphide is insoluble and inert, and no doubt 
some portion of the beneficial eilects of the administration of many 
iron salts is due to the acid liberated by their decomposition. 
It is a curious fact, that when injected into the blood, much of 
the iron is eliminated by the mucous and serous membranes, 
including the mucous membrane of the air passages. 

There are several preparations of iron which may be usefully 
employed in inhalation, but the three following in particular : 
the stronger solution above named, liquor ferri percbloridi, which 
is only one-fourth the strength, and the tincture. The strong 
solution is usually somewhat acid, but by cautious evaporation it 
may be rendered almost neutral. 

Properties. — Most of the preparations are strongly astringent 
and powerfully haemostatic. They constringe the blood-vessels, 
contract the tissues, and coagulate the albumen on abraded or 
ulcerated surfaces. They are also stimulant and somewhat 
irritant, preventing the union of wounds by the first intention, 
and Kinder considers on this account 'carbolic acid will probably 
supersede perchloride of iron; for this acid, properly emploj ed, does 
not hinder the immediate closure of the wound.' 

Administration.—- Best applied in the form of an atomized 
liquid, mixed sometimes with ^lyceriue or almond mixture. These 
additions have the advantago of rendering (lie taste pleasanter and 
of causing the remedy to adhere for a longer time to the mucous 
membranes with which it comes into contact. 

Doses.— The strong neutral solution may be applied to diph- 
theritic patches by means of a brush without dilution ; of the 
weaker solution and of the tincture 10 to 30 minims aa sprays in 
i to 1 ounce of water, either with or without glycerine. 

Indication*.— The more astringent preparations of irou are 
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particularly valuable in the treatment of many affections of the 
throat and lungs, both from their local and constitutional effects, 
they augmenting the number of red corpuscles in the blood. 

Thus they are especially useful in some of those affections which 
are characterized by a deficiency of red blood, as anaemia, including 
the anaemia of phthisis ; also in many of those affections in which 
there is profuse secretion, as in some forms of bronchitis and 
bronchiectasis, in the colliquative sweating and diarrhoea of 
phthisis; in haemoptysis and other haemorrhages from the organs of 
respiration. 

It is, however, in disorders and diseases of the throat that 
the effects of the application of perchloride of iron are most 
marked, because these parts are so readily reached by the spray ; 
these effects being not only local but in part constitutional, so 
much of the iron becoming swallowed; in simple relaxed sore 
throat ; in cases in which there is much secretion of unhealthy 
mucus or pus ; in ulcerations of the throat, in haemorrhages of the 
same, in chronic aphonia, and in laryngeal phthisis. Then, again, 
it is specially serviceable in some specific diseases of the throat, in 
croup, diphtheria, and scarlet fever. 

Ferri Sulphas. 

This preparation is but seldom employed in inhalation, but is 
used chiefly as a tonic in the form of pills. It is powerfully 
astringent, and may be used as a spray containing 2 to 3 grains in 
\ ounce of water. The solution of the perchloride of iron is, 
however, preferable, as it is even more astringent and far less 
irritating. 

Indications. — Internally administered it is often very service- 
able in the chronic diarrhoea of phthisis. As a spray its employ- 
ment is indicated in much the same cases as these for which the 
perchloride is used. 

Plumbi Acetas. 

Properties. — Desiccant, astringent, and sedative ; lessens 
greatly mucous discharges, and arrests haemorrhage in some cases. 
Topically applied, unirritating, calming, and forming on mucous 
and abraded surfaces an albuminate ; in the bowels it becomes 
converted into a sulphide of lead and renders the motions slate- 
coloured. 
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Administration. — To be inhaled in the form of an atomized 
spray, the dose being from 3 to 8 grains two or three times a day 
in i-, to 1 ounce of water. The effects of the remedy should be 
watched ; it is sometimes given with excess of acetic acid, which 
lenders it less injurious. Sulphuric and tannic acids are incom- 
patible, since they form witli this salt insoluble compounds 
Acetate of lead and some others of the lead salts have the advan- 
tage of beiii:; less irritating than most of the other astringent 
metallic salts. In place of the acetate, the liquor plumbi acetatis 
P. B. may be employed, in the proportion of about 10 minims to an 
ounce of water. 

Indication/,'. — in affections of the throat, accompanied by much 
discharge; in bronchitis with profuse secretion; to diminish ex- 
pectoration in phthisis ; in hminoptysis and haemorrhages from 
small vessels. Few remedies aie more effective in tubercular 
disease of the intestines with accompanying diarrlicea, than the 
acetate, which should be given, however, in the form of pill and 
combined with opium. It may be t«ken for long periods in from 
;) to 5 grain doses, without any ill effects being produced. 

The insufflation of the powder of acetate of lead is chiefly 
indicated in chronic nasal catarrh with profuse .secretion. 



Zinci Sutp/uis. 

Properties. — Desiccant, astringent, antispasmodic, tonic, emetic, 
irritant, and escbarotic, forming an insoluble compound with 
albumen. 

Administration. — In the form of an atomized spray, con taming 
from 2 to 4 grains per ounce. 

Indications. — It lessens secretion from mucous membranes and 
acts as a stimulant to ulcerated surfaces ; it also acts as an anti- 
spasmodic in croup and whooping-cough ; it is given as an emetic 
In croup and rveii hrniichilis ; it diminishes expectoration in phthisis, 
■ wrens uf secretion in chronic bronchitis, and it frequently checks 
the colliquative sweating of phthisis. 

The powders of sulphate and oxide of zinc, mora or less 
weakened with starch or any other inert powder, are used in 
nearly the same affections as powdered alum or tannin. 
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Caustic Astringents. 

Argenti Xitras. 

Properties. — Tonic, antispasmodic, astringent \ contracting the 
vessels and constringing the tissues ; uniting with the albumen of 
abraded and ulcerated surfaces and forming an albuminate of 
silver, the nitric acid being set free. When applied in a concen- 
trated form it is irritant, and may excite inflammation and super- 
ficial destruction of the tissues. 

Administration. — In the treatment of throat and lung affec- 
tions nitrate of silver is sometimes employed in the solid form, or 
in concentrated solutions, by means of curved brushes, or as an 
atomized spray. When used in the form of a spray, the nitrate 
should be dissolved in as little water as possible, as a considerable 
portion of it will inevitably become swallowed and so produce 
effects which are not desired. The swallowing of the salts, how- 
ever, may be to some extent avoided by timely expectoration, and 
it is to be remembered that even when it reaches the stomach it 
is speedily converted into an albuminate, in which condition it 
ceases to be irritating. The quantity of nitrate for each inhalation 
may vaiy from 2 to 3 grains, according to the nature of the case, 
and it should be dissolved in not more than 2 to 4 drachms of 
water. Ringer points out, that nitrous ether is one of the best 
solvents or vehicles for nitrate of silver, because it dissolves out of 
the tissues to which the nitrate is to be applied any fatty matters 
which they may contain, and hence the action is more uniform ; 
but it must be remembered that the effect is stronger. Great care 
is required in the application of the spray, lest it should stain the 
skin of the lips and mouth. This may be avoided by causing the 
spray to pass through a small funnel-shaped cone, or by the use of 
a spray apparatus, the delivery tube of which is sufficiently long to 
allow of its entering the mouth. The powder of nitrate of silver 
when insufflated requires to be mixed with a considerable portion 
of extraneous matter, the quantities being regulated by the nature 
of the case. 

Oxide of silver is strongly astringent, and does not possess the 
escharotic properties of the nitrate. 

Indications. — Nitrate of silver is chiefly employed as a local 
remedy, especially in affections of the throat, larynx, and bronchi. 
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Useful in relaxed throat. In superficial inflammation of the- 
throat, simple or erysipelatous, the application of a strong solu- 
tion will sometimes stop the inflammation at once. By lis 
stimulant power it "ill alter the condition of unhealthy ulcers, 
producing healthier action anil better granulation. Spraying the 
thront with nitrate of silver often gives great relief in whooping- 
cough, lessening its frequency and violence, although it may excite 
spasm at first. By its astringent action, when topically applied, 
it will often arrest small bleedings, hut it is apt to excite irritation 
and even inflammation. Nitrate of silver is often applied to the 
false membrane of diphtheria, but it is liable to do more harm 
than good by its irritant action. 



Cupri Sulphas. 

Properties, — In small doses tonic ; astringent, especially to 
mucous membranes: styptic and escharotic; combines with albu- 
men. Externally applied, it is milder in its action than nitrate of 
silver. 

Administration. — May be employed in the form of a spray 
containing | to I grain in 1 ounce of distilled water. 

Indications.— Jt acts as a stimulant to indolent ulcers, as an 
ocharotic to some morbid growths, and by its styptic action arrests 
bleeding from small vcs-cls. Internally administered, it is ofttn 
beneficial in the diarrhea of phthisis, and it is believed to exert a 
specific action on the laiynx. It is sometimes used in croup as a 

Vegetable Astringents. 
Acidum Tanniffum. 
Gall nuts of good quality contain from 30 to 40 per cent, of 
tannic acid or tannin, with a comparatively small percentage of 
gallic acid. It contains the elements of glucose and gallic acid, 
and is bence i«garded as a glucoside. It strikes a bluish black 
colour with persalts of iron. In passing through the system, it 
becomes converted into gallic acid and glucose i is eliminated by 
the kidneys and is found in the urine as gallic and pyrog;i!Hc 
acids. The urine sometimes, after having been exposed to the air 
for a short time, becomes of a dark colour, owing not only to the 
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presence of the acids named, bat to a third substance, the nature 
of which is not well understood. 

70 ports of this acid are soluble in $ of water and in 8 of 
rectified spirit, while 1 port is dissolved by 3 of glycerine. It is 
soluble in olive ofl. 

Properties. — Astringent and styptic ; it contracts the vessels 
and tissues, checks secretion, and when applied to ulcerated 
surfaces it precipitates albamen, as also gelatine, thus forming a 
protective coating. 

Administration* — It may be used either in powder or as a 
spray when dissolved in a mixture of water and glycerine. The 
solution should be more or less concentrated, according to the 
nature and urgency of the case. When the spray is foealy em- 
ployed much of the acid will of course be swallowed. 

Doses. — Of the acid, 3 to 15 grains; of the glyceride of tannin, 
£ to 1 drachm, diluted to \ ounce. This glyceride contains 1 
part of acid to 4 of glycerine. 

Indications. — It is especially useful in affections of the nose, 
pharynx, throat, and even larynx in their subacute and chronic 
stages, and when accompanied by infiltration, thickening, granula- 
tion, or ulceration, or with much mucous or purulent discharge ; 
in the ulcerations and excoriations which are so apt to occur in 
the nasal passages after measles and scarlet fever; in aphthae; 
in subacute and chronic catarrhs; in oedema glottidis and in 
bronchitis, particularly in children. 

Many of the above conditions and affections of the throat often 
give ri so to very troublesome cough, which the application of the 
tannin frequently greatly relieves. It is also often very service- 
able in the cough of bronchitis and phthisis, where this is ag- 
gravated by a congestive and irritable condition of the pharynx, 
uvula, and throat ; in the tickling and explosive cough arising 
from an elongated uvula, and in some cases of simple whooping- 
cough. 

Lastly, it is very effective when the application is sufficiently 
strong, in haemorrhages from the nose and throat, but in those of 
the larynx, bronchi, and lungs it is less efficacious, and it is better 
to have recourse to other more powerful remedies. 

Tannic acid has also been used with benefit in croup and 
diphtheria, but here again more effectual means may be adopted. 

In place of pure tannin, recourse may be had to some of the 
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many tannic and gallic acid containing remedies, but the tannin 
itself is for throat affections usually the most effective. 

Tannin ia powder is used in much the same cases as alum, 
either alone or with alum. It is said to be capable of astriiigmg 
and finally destroying nasal polypi, and should it fail to do this, 
it would yet be of value in chocking tin- discharge, iu correcting 
any accompanying fcetor, and probably also in diminishing the 
size of the polypi. Used also in Weeding from the nose. 

Aeidum G.illicinn. 

Gallic acid is naturally contained in the powder of galls in the 
proportion of about 5 per cent., hut this proportion is greatly in- 
creased at the expense of the tannic acid by the treatment which the 
powder is subsequently made to undergo. Gallic acid may also 
be produced by the action of either acids or alkalies on tannin, 
grape sugar being formed. Nearly soluble in cold, very soluble in 
boiling water, rectified spirit, ether, and 1 in 20 parte of cold 
glycerine, but nearly 1 in !i when the glycerine is heated. It gives 
a bluish black colour with persalte of iron. 

Properties, — Astringent, but less so than tannin, and believed 
to be more effective as a remote astringent. It does not precipi- 
tate either albumen or gelatine. As the tannic acid become* 
converted in its passage through the system into gallic acid 
and glucose, the quantity of the former acid which is effective is 

Administration. — Chiefly in the form of an atomized spray, 
the glyceride l*ing a convenient preparation for the purpose. 

Dose. — Of the powder 3 to 15 grains, of the glyceride i to 1 
drachm diluted to \, ounce. This glyceride is t lie same strength as 
that of tannic acid. 

Indications. — As a remote astringent in nearly the same cases 
us tannic acid; in diarrhea ; iu the sweating of phthisis; in 
haemorrhage. 

Eucalyptus rostrata. 

A red gummy exudation from the bark of Eucalyptus rostrata, 
about 90 per cent, being soluble in cold water. 

Properties. — Astringent, adhering with tenacity to the mucous 
■urfacea with which it is brought into contact, its superiority in 
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some cases over catechu and kino being, it is believed, due to this 
peculiarity. 

Administration. — May be inhaled as a spray. 

Either the extractum liquid urn may be used or the tinctura. 
The liquid extract consists of 1 part of gum in 2 of water, the in- 
soluble matter having been removed by straining ; the tincture 
of 1 part of gum in 4 of rectified spirits of wine ; this contains all 
the constituents of the gum, and does not become turbid when 
mixed with water. 

Doses.- -Ot the extract 10 to 20 minims, of the tincture 20 to 
40 minims in £ ounce to 1 ounce of water. Should be slowly 
sprayed and inlialed. 

Indications. — Useful in relaxed throat; in epistaxis, a spray 
of the liquid extract may be injected or inlialed through the 
nostrils ; in aphonia. 

llamamelis Virgiaica. 

The leaves and bark of Witch Hazel, or Winter Bloom, are very 
astringent, and contain a peculiar acrid essential oil. The astrin- 
gency is not, however, due to either tannic or gallic acid; it 
forms the basis of Pond's extract and hazeline. 

Properties. — Powerfully astringent, but to what the astiingency 
is due is not known ; haemostatic. 

Administration. — In the form of an atomized spray. 

Dose. — From 2 to 5 minims of the tincture of the bark in \ to 
1 ounce of water, or from 30 to 60 minims of the liquid extract 
us prepared by Messrs. Allen and Hanbury. 

Indications. — In passive haemorrhages, in epistaxis and 
haemoptysis. 

Claviceps Purjmrea. 

Ergot is a fungus which is apt to infest more particularly the 
paleae of rye, and it owes its properties to the presence of ergotin, 
which is soluble in water. The preparations mostly employed are 
the infusion, the liquid extract, the tincture, and ergotin itself, 
which is now prepared by dialysis and is almost pure. 

Properties. — Produces contraction of the unstriped muscular 
fibre of the arteries and veins, and especially of the uterus, and 
hence it is much employed to arrest haemorrhage, for which pur- 
pose it is ono of the most effective of remedies. 
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Adminlxli-'Uion. — As an atomized spray. 

Doses. — Of the liquid extinct, 10 to 40 minims ; oi' the infusion, 
1 to 2 ounces ; bf Bonjean's ergotin, 1 to 3 grains, 

Indication)!.— Chiefly in cases of epishixis and bfemojitysis. 
When the infusion is employed much of it doubtless readies the 
stomach. When the Weeding is profuse (lie larger doses should 
uid frequently repented, every hour if necessary. 



Non-Oxidizing Antiseptics. 
Aeidum Carbolicum. 

Phenol, or carbolic acid, * ',,H, ; 0, is obtained from coal tar and 
has the following properties : — When pure it melts at 107-9° F. 
to a colourless thud, which is slightly heavier than water. 
It boils at 3596° F., and distils without decomposition. The 
crystals readily absorb moisture from the air, a hydrate, 
C'ijH ( iO,H.,0, containing lli'07 per cent, of water, imd melting at 
(13° F., being formed. One part of the absolute acid requires 
10-7 parts by weight of water for complete solution. The solutions 
do not redden litmus, but the acid forms definite salts with strong 
bases. It is miscible in all proportions with alcohol, glacial acetic 
acid, and glycerine; also when anhydrous, with ether, benzene, 
carbon disulphide, and chloroform. Smell and taste are much less 
marked in the pure than in the commercial acid. 

When carbolic acid melts at 95° F. it is said to contain cresol, 
which enters very largely into inferior kinds of liquid carbolic acid. 
The cresol, however, possesses much the same properties as carbolic 
acid, hut is more irritating. 

Nothing is said in books about the volatility of phenol at 
ordinary temperatures, yet from the powerful odour emitted one 
would be led to infer that it must be volatile to some small extent. 
With a view to test this point the following experiments were 
made : 0*5 grm. exposed uncovered to the air, at a temperature of 
about 48-0° P., lost 0-0035 pa, in two hours and 00071 grm. in 
four hours ; 0'5 grin., placed under a bell glass and in air dried by 
sulphuric acid, lost U'lii.iLTi grm. in two hours and 110054 grm. in 
four hours. These experiments show that the volatility of" phenol 
at ordinary temperatures is exceedingly slight ; it increases, liow- 

r, as shown by some further experiments, which it ts not 
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necessary to detail in this place, in proportion as the temperature 
is raised. 

Properties. — Antiseptic, antifermentive, antiparasitic; coagu- 
lates albumen ; whitens and acts as a caustic to the skin. 

Fermentive substances or ferments may be divided into the 
chemical and the organized ; the former, which include pepsin and 
ptyalin, are only destroyed by this acid when in a concentrated 
state and after prolonged contact, while the action of the latter, as- 
of yeast and many bacteria, is arrested by much weaker solutions. 
Very precise statements as to the strength of the solutions capable 
of destroying each particular ferment have been made, but to these 
considerable latitude must be allowed. Vibriones and bacteria are 
said to be destroyed by solutions containing only 0*1 per cent, or 1 
in 1000 parts. Yeast requires a 0*2 per cent, solution, and must be 
in contact with it for 24 hours. Parkes states, that while carbolic 
acid rapidly arrests the growth of fungi it will not completely de- 
stroy them, and he cites experiments in proof of this statement. 
The activity of cow-pox lymph is said to be destroyed by a 2 per 
cent, solution of the acid, and putrid lymph needs 5 or more per 
cent., but ^ per cent, is sufficient to prevent the decomposition of 
non-infective material, such as pus. Fresh meat, blood, and urine 
require as much as 0*1 to 0*5 per cent, to prevent decomposition 
(Lemaire and PI ugge). But albumen and meat, according to Hoppe- 
Seyler, require a 2 per cent, solution. Putrefaction of meat and 
other animal substances may be retarded by suspension in an 
atmosphere containing carbolic acid. 

It being a non-oxidizing agent, it does not destroy sulphuretted 
hydrogen or other malodorous substances, but by its antiputrescent- 
property simply prevents their formation. 

Carbolic acid quickly passes into the urine, accumulation in the 
system being thereby precluded, unless the dose administered be 
large and frequently repeated. The urine may be sometimes of 
the natural colour at first, but becomes dark when kept ; at others 
it may be dark, and of a brownish or blackish green hue when 
first voided. 

The presence of carbolic acid in the urine may be detected not 
only by the colour but by tests ; the odour of the acid is said to be 
rendered perceptible by the addition of sulphuric acid, while with 
chloride of iron the urine becomes of a blue colour. 

Administration. — Carbolic acid may be inhaled either as vapour 
or as an atomized spray or ' nebula/ 
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The vapour may be so evolved by natural evaporation at an 
ordinary temperature as to bo almost gaseous or aeriform, and it 
may be equally diffused throughout the air of a room. See the 
account of the Inhalation Chamber in Chapter IV. 

The vapour may also be inhaled in several other ways : — 

In an oral or oro-nasn.1 inhaler, at the temperature of the air ; 
this, as has been already explained, is of little or no utility 
whatever. 

It may he effectively inhaled by means of the globe inhalers, 
enmbiricd especially with the use of the accompanying water bath. 

It may be inhaled in 8 still more concentrated form by means 
of an apparatus devised by me for the vaporization of medicaments 
in a condensed form (fig. IS, page 73). 

Or, the vapour may be inspired as it is given off by hot water, 
for which purpose the eclectic inhaler or the appimtiiM just referred 
to, or the chamber inhaler No, 2, may be employed. 

The air of the whole room occupied by the patient may be 
thoroughly charged with the vapour, by means of either the 
chamber inhaler No. 1 or No. 2. 

Lastly, the acid may be inhaled as fumes. Messrs. Corby n, 
Stacey, and Co. prepare antisep: in cigarettes composed of eucalyptus 
leaves and oil with carbolic acid or other antiseptics. 

For the inhalation of the spray, either a good hand air spray 
or Siogle's .steam spray apparatus may be used. With the air 
spray, the atomized liquid will be cold and with the steam spray 
more or less warm, according to the extent of the admixture of 
miter air and the d:stanee from the spray producer. This fitct, 
therefore, should not be lost sight of in using these atomiz'rs. 
Preference should always be given to an apparatus which the 
patient can himself employ. 

Again, it must nut be forgotten, that whatever apparatus be 
employed, and whether the carbolic arid be inhaled in the form of 
vapour or spray, there will always be a considerable loss of the 
acid or other medii'umcnt used, external to the mouth, and also 
that much of that which is inhaled is usually swallowed and passes 
into the stomach. 

Danes. — With respect to the dose of carbolic acid, this of course 
must vary with the method of inhalation adopted and the nature 
the malady. 

If chamber inhalations he resorted to, the quantity of phen I 
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must be very large in order to sufficiently charge the air ; if the 
acid be inhaled with the vapour of hot water, the quantity must 
also be considerable, because so much is lost in the uninspired 
vapour and a fait her quantity will remain in the inhaler. Again, 
if an oral or oro- nasal inhaler be used and the air be not artificially 
■warmed, then it iimst be 1 remembered that by tar the greater part 
of the acid will be found in the inhaler on the completion of the 
inhalation; if, however, the air which pussies through the inhaler 
be artificially warmed, then a much larger quantity of acid will 
become vaporized. When sprays arc used there is no vaporization 
of the acid, but the solution is simply broken up into minute 
particles or atoms. 

Doses of the li yd rated acid for an oro-nasal inhaler, if used with 
the water bath. 1 :"> to !i0 mini ins ; for the spruv apparatus, !> to 10 
minims; for that for concentrated vapours, 10 minims; and for 
inhalation in the vapour of a pint of hot water maintained at a 
temperature of about 140° to 150° F., 20 to 40 minims. 

It cannot he doubted, that up to the publication of my papers 
on the comparative inefficiency of inhalation by oro-nasal and 
some other forms of apparatus the quantities of carbolic acid and 
other similar disinfectants used were much too email, and that far 
larger quantities are required, and indeed are now not unfre- 
quently prescribed. 

Vapours and solutions of considerable siren;;! h may doubtless 
bo applied usually with impunity to the throat, and there can be 
no question but that the mucous membrane of the air passaged 
in chronic affections will bear the application of much stronger 
vapours and atomized sprays than have hitherto been generally 
employed. 

When, therefore, the medical man prescribes inhalation, he 
should ft] ways have clear ideas in his mind as to the quantity of 
the acid likely to reach the alfee.teil parts, and this, as we have 
seen, will vary according to (lie manner in which the inhalation is 
practised, the apparatus used, and the temperature. As a rule he 
need not entertain any fear as to the vapours or the atomized 
liquids being too strong, at all events in chronic a (lections, though 
of course reasonable limits must be observed in the quantities 



Dr. Sansom has particularly recommended the sulpho-carholate 
of soda, a soluble, stable, and odourless salt, for internal adminis- 
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tration, on the ground that a larger quantity of carbolic acid may 
be introduced into the. system aud with less liability to produce 
gastric irritation. He. states that it is decomposed in the blood 
and that it is chiefly eliminated by the lungs. Dose, 10 to 1,5 
grains iliss'. >lved in water. 

A valuable corahinaii'in is camphorated carbolic arid, made by 
rubbing up 1 2 parts of the acid with 4 of camphor and 1 of water ; 
it is sometimes applied to the false membranes of diphtheria. 
Carbolate of ammonia is smother useful combination. 

Liquor c.'ai'lxmis datef-gens >- av: alcoholic solution of coal tsir, 
and of course contains carboli ■ ■■■ s.l as u* ■ ■■!" !.ts chief constituents. 

In cases in which it is damped, that the effects on the mucous 
membranes should be more persistent, the carbolic acid maybe 
combined with glycerine, and trbefe si strong astringent effect is 
desired, sprays may be employ, d of I he rnisfid glycerides of carbolic 
and tannic acids. Dose of theso glyi-oiales, In to 20 minims of 
the first and 20 to 40 minims of the list in \ to 1 ounce of water. 

Not unfreipiently a. variety of other remedies aie inhaled at 
the same time with carbolic acid, as alcohol, chloroform, ether, 
iodine, opium, stramonium, and byoscyamus. 3Iost of these, when 
employed in oro-nasa! inhalers, are, as already pointed out, abso- 
lutely useless on account of their no n- volatility. 

IaJicntiuiis. — The inhalation of carbolic acid is indicated in the 
following conditions :■ — 

In cases in which the throat is relaxed, pale, and amende. 

When it is coated with unhealthy and sometimes even oll'ensive 
sec ret 'on. 

Where there is, in addition, more or less superficial ulceration. 

Again, where the fermentive or putrefactive changes are 
dependent on the presence of fungi or bacilli. 

•axes distinguished by the presence of certain special 
organisms, as diphtheria and phthisis. 

l6 of the above division!', the remedy acts mainly by its 
stimulation, in others by its an tip ut it's cent and antiferinentive 
powers, while, lastly, in other cases its elfect depends upon its anti- 
septic and germicide properties. 

It has been beneficially employed in the following affections : 
"i relaxed throat and in aonstnia; in chronic tonsillitis with 
unhealthy secretion or suppuration ; in mycosis of the air 
in chronic bronchitis with abundant expectoration ; 
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bronchiectasis with foetid expectoration ; in broncho-pneumonia ; 
in gangrene of the long with offensive expectoration ; in phthisis 
without or with cavities; in whooping-cough, croup, and diphtheria. 
The sulpho-carbolate of soda has been highly recommended in the 
dyspepsia of phthisis accompanied by flatulency. 

The renal secretion should always be watched during the 
inhalation of carbolic acid, and as soon as this becomes decidedly 
discoloured, the treatment should be modified or suspended until 
the darkening becomes lessened. A watch should likewise be 
kept on the general symptoms, including particularly the pulse 
and temperature. 

The symptoms of the accumulation of the acid in the system are 
giddiness, deafness, noises in the ears, formication, great feeling of 
weakness, perspiration, lowering of temperature, and lessening of 
the frequency of the pulse, pain in the throat and air passages, 
nausea, and even vomiting. As small a quantity as 80 grains 
has proved fatal, but much larger amounts are usually needed. 

Resorcin. 

Derived from either carbolic acid or benzol. It is crystalline, 
melts at 110°.F.,is then easily volatilized, and is very soluble in water, 

Properties. — Powerfully antiseptic, coagulates albumen, and 
acts as a caustic on the skin. A 1 per cent, solution prevents the 
putrefaction of the blood and urine. 

Administration. — May be inhaled as an atomized spray. 

Doses. — 5 to 15 grains in ^ to 1 ounce of water. 

Indications, — In whooping-cough and diphtheria. 'It is an 
effective remedy in diphtheritic affections and produces no injurious 
consequences' (Messrs. Martindale and Westcott). M. Moncorvo, of 
Rio di Janeiro, has reported in favourable terms on the employment 
of resorcin in whooping-cough, and he considers that the benefit 
derived in this disease is due to its germicide properties. 

Hydroquinone, which is isomeric with resorcin, is obtained 
chiefly from coal tar, is soluble in 20 parts of water, and is even a 
stronger antiseptic than resorcin. 

Creasotum. 

Creasote, as is well known, is the product of the distillation of 
wood tar; it is a very variable admixture of several phenol-like 
bodies : guaiacol, C 7 H 8 2 , boiling at 392° F. ; creasol, C 8 H 10 O 2 , 
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I n.iil infill ■i'1'1'' l\ : fiiili-ivti], (.',lli„0 ; and tiiethylcreiisoI,C g H I9 0<i, 
IjCiiisj the chief constituents. The composition of creasote varies 
th its origin. Carbolic anil cresylic acids occur in pine wood 
creasote. Guaiacol predominates in lihoiiisli creasote. Morson's 
Eiiidish creasote consists chiefly of creasol, and boils at about 
422° F. Creasote ift spiiringly soluble in Witter ; it is insoluble in 
glycerine, whereas carbolic acid is very soluble therein; it 
pi.issess.es u smoky taste and smell, and is a powerful antiseptic ; it 
preserves animal matters without causing disintegration, as 
phenol is apt to do, and is less powerfully caustic than the bitter. 
Creasote is niiscible in nil prapuiiions with alcohol, ether, benzine, 
ehlowrfbrm, acetic acid, &c, like phenol, with which, it is often 
adulterated. According to Messrs, Martindale and Westcott, 
there are two kinds of creasote, the hydrated and anhydrous. 

i> gramme exposed to the air under the same circumstances 
as the phenol, at 48" F., lost 00090 gramme in 2, and O'Ol 1 3 in 4 
hours ; another 0-50 gramme placed under a bell glass with sul- 
phuric acid lost 0-0084 gramme in 2 hours and 0-0106 in 4 hours. 
It thus appears, that creasote is somewhat more volatile than 
phenol, but still is of very slight volatility. 

The chemistry, therefore, ul' creasote is very ililferent in some 
particulars from that of carbolic acid. 

J'roperties. — Stimulant, astringent, styptic, and antiseptic; it 
coagulates albumen and whitens the skin. In these respects it 
resembles very closely carbolic acid. 

It passes through the body unchanged, and may be detected by 
its odour in the blood and intestines ; it also makes its way readily 
into the urine, which sometimes becomes darkened, owing, it is 
stated, to the presence of carbolic acid. 

Administration. — When it is desired that the creasote should 
reach the air passages and lungs, the most effectual methods are : 
by oro-nasal respirators when the vaporization is aided by an 
increase of temperature; by the spray producer, by the appa- 
ratus for the concentrated vapours, or in the steam of hot 

For the inhalation of Vapor Cieasoti, the Pharmacopoeia directs 
that ' 12 minims of creasote be mixed with 8 ounces of boiling 
■water in an apparatus bo arranged that the air may be made to 
puss through the soluli.iii for inhalation.' As I have shown, this 
proceeding is of very little value. 



182 NON-OXIDIZING ANTISEPTIC REMEDIES. 

Doses. — With respect to the quantities of creasote that should 
be used, these should be less than in the case of carbolic acid, 
although usually considerably more than is generally employed, 
particularly when the vapour is inhaled from oro- nasal respirators. 
For inhalation from a medicated resph-ator, if artificial heat be em- 
ployed, from 5 to 10 minims ; with the vapour of hot water by 
means of an apparatus by which the temperature can be main- 
tained at a given point, from 10 to 20 minims ; and for inhala- 
tion by means of a spray, a quantity of the solution should be 
inhaled containing 3 to 6 minims of creasote. 

Indications. — The medicinal properties of creasote approxi- 
mating so closely to those of carbolic acid, the indications for its 
employment are almost the same, though there seem good and 
practical reasons for giving the preference to creasote in the 
following affections : in most winter coughs, in whooping-cough, 
in chronic bronchitis with profuse 'expectoration, in bronchiectasis 
with abundant and offensive secretion, and in lung gangrene. 

Cresoline. 

This is obtained from cresol, which is itself obtained from 
creasote ; it is closely allied in its properties to carbolic acid. 

Benzinum. 

Benzine, or benzol, is an oily, carbonaceous, inflammable sub- 
stance, C 6 H f) , occurring in the light oil obtained in the distillation 
of coal tar. It is a colourless, strongly refracting oil ; specific gravity 
0*85 at G0° F., and boils at 176° F. It possesses a strong and 
peculiar odour, is insoluble in water, but readily soluble in alcohol 
and ether, and it dissolves sulphur, phosphorus, bromine, iodine, 
and a variety of other substances. 

This oil must not be confounded with the benzine or benzoline 
obtained by the fractional distillation of crude petroleum, which 
boils at 170° and which is a paraffin or a mixture of paraffins 
having the formula C n H 2n x2' 

Properties. — Antifermentive, antiparasitic, antiputrescent, 
anaesthetic, and antispasmodic. 

Administration. — Inhaled in the form of vapour by means of 
a medicated respirator ; by the apparatus for concentrated vapours, 
or sprinkled on a piece of sponge or cotton- wool and inhaled by 
the nostrils. For the respirator and for the cotton- wool, the 
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quantity must be considerable, as its volatility is not very great. 
(See Table II. page 23.) 

Doses. — For the respirator 40 to 60 drops, and for the sponge 
or cotton- wool, 1 to 11, drachm. 

Indications. — In decomposed and putrid conditions of the 
throat and bronchi ; in putrid bronchitis, broni'liieclusis ; in chronic 
phthisis. 'On account of its anasthetic and antispasmodic etl'cct 
it has been recommended in whooping-cough ' {Oertel). 

Fix Liquida. 

There are two kinds of tar, one the bituminous liquid or 

pitch obtained by the destructive distillation of the wood of 

inus sylvestris and other species of pine, and the other coal tar. 

The following analyses, gathered from Watts, i-epresent their 

cinni insition : — 

Wood Tar, — The chief liquid constituents of wood tar are 
methylic acetate, acetone, hydrocarbons, toluene, xylene, and cu- 
mene, methol (a mixture of volatile oils boiling between 100° and 
F.), eupione. ci«iisote, and a number of indefinite oxidized 
compounds, including picamar and capnonior. Amongst the solid 
portions art 1 resinous matters more or less resembling colophony ; 
■lso paraffin, naphthalene, anthracene, clirysene, retene, pyroxan- 
thiu, pittucal, and cedriret. 

Wood tar possesses powerful antiseptic- properties, due mainly 
to the creasote which it contains. 

Cad for.— The more volatile portion of coal tar, called light oil 
coal n"/i/il/m, consists mainly of benzine and its hoiuolognes, i.e. 
toluene and xylene, together with a nnmljer of bases containing 
carbon, hydrogen, and nitrogen, such as pyridin, Ac. 

The less volatile oil, or dcud oil, contains phenol and cresol; also 
aniline, picoline, eliinoline, and other volatile bases, ami a number 
of solid hydrocarbons, including naphthalene, anthracene, clirysene, 
ic. Tars from pon.t and lignite are interfiled hi te in composition 
between wood tar and coal tar. Coal tar has great value as the 
source of aniline colours, and of phenol, picric acid, ic. Heavy 
coal oil or dead oil is remarkable for its antiseptic properties, and 
is commonly used for the preservation of timber, ic. 

It appears, therefore, from the above analyses, that wood tar 
and coal tar differ considerably in their composition, and donbt- 
less also to some extent in their medicinal properties. The first 
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kind owes its activity mainly to the presence of creasote, and the 
second to carbolic acid or phenol, which as a germicide is less 
powerful than creasote. 

Liquor carbonis detergens is an alcoholic solution containing 
all the constituents of the tar, including benzine, naphthol, toluene, 
and phenol. 

Of the many constituents of liquid pitch some are soluble in 
water and others only in rectified spirit. Tar water is made 
by stirring a pint of wood tar with ^ gallon of water for 15 
minutes and decanting the liquid. Eau de goudron of the French 
is prepared by digesting 1 part of wood tar with 30 of water for 8 
or 10 days. 

Pitch is the solid resinous matter obtained by the distillation 
of the liquid pitch ; there are three kinds, Archangel and Swedish 
pitch, and that obtained from coal tar. Pitch is chiefly used in 
the form of pills, which are said to have the effect of increasing 
the weight of the body. 

There is still another form of what may be termed liquid 
pitch; oil of cade, oleum cadinum, obtained by the dry distilla- 
tion of the wood of Juniperus oxycedrus. This is much less dis- 
agreeable in smell and taste than ordinary liquid wood tar. There 
are some other species of tar which are imported from Germany, 
but which are chiefly employed in skin affections, as oleum betulae 
pyroligneum, or birch tar; oleum fagi pyroligneum, or beech tar; 
and oleum rusci pyroligneum, or butcher's broom tar. 

Projierties. — Diuretic, stimulant, astringent, and antiseptic, ex- 
erting a special influence upon the mucous membrane of the bronchi. 

Administration. — May be inhaled in the form of fumes or as 
an aqueous or feebly spirituous atomized spray. If the fumes 
of hot tar be inhaled, then care must be taken to neutralize 
with carbonate of soda any acetic acid present in the tar before 
using it. The tar, after neutralization, may be employed either 
diluted or undiluted. It is always best to dilute it with water, as 
in this state it may be used for a longer period, and when undiluted 
it quickly dries up and is apt to burn. It should be heated by means 
of a spirit lamp. 

Tar water is too weak to be employed in most cases as a spray. 

Most of the apparatus recommended for generating the fumes 
of tar are cumbrous and unsuitable. In some cases it is advised 
to place the tar in an iron saucepan on the fire, a somewhat 
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diingerous proceeding in the case of so 
For the direct inhalation of the vapou: 
arrangement will (suffice : — In a porcelain 
inches in diameter , and holding about 10 
s of tar should be placed with 6 



185 

the following simple 
aporating dish about -t 
mces of liquid, from 1 
unices of water. This 
should he put upon a thin sheet of copper, perforated in the centi* 
to receive the dish, both being made to rest on a stand with ■ 
lump beneath the dish ; over this latter a funnel of glass, tin, or 
other suitable material, even of stout paper, in placed for the con- 
■Lt'ut i;i fiuii iiml rciiivevanee of the vapours. If hot water he added 
to the tar in place of cold, the fumes will be developed iii a few 
minutes after lighting the lamp. 

For charging the air of a room, a someubal similar apparatus 
may be used on a larger scale; the porcelain dish must have a 
diameter of 8 or 9 inches, and the funnel of course is disjiensed 
with. If it be desired to slacken the rate of the evaporation of 
the water, the dish may be placed on one of the open copper 
water baths so much used in every chemical laboratory. 

i«. — For the vapour 1 to 2 ounces of tar in, water. The 
inhalations should Ik- lepcated 2 or 3 times a day. 

Indlaaliona. — It is indicated in chronic affections of the mucous 
membranes of the organs of respiration, with profuse secretion, 
either with or without decomposition or offensive odoura; in 
chronic bronchitis, and bronchiectasis. It has likewise proved 
very beneficial in laryngeal and in lung phthisis. Both Dr. Ringer 
and Dr. Murrell have found tar administered in the form of 
2-grain pills every 3 or 4 hours to he extremely eil'wtive in winter 
cough, and in diminishing the prone n ess to take fresh colds. If 
these pills are so serviceable, there is no reason why the fumes 
should not be equally beneficial. If the remedy be employed 
too frequently, it may prove over stimulating and occasion head- 
ache, and lessen the secretion too suddenly, 

Salicinum, Aoiduiit S'llici/limiii, Sv.hr. S'aUci/htH. 

Salicin is a neutral crystalline glucc*ide, obtained from the 
bark of Sak.r citjirea and other species of Willow, from the hark of 
the Poplar, and from the Hower buds of Meadow Sweet. Treated 
with strong sulphuric acid a bright red colour is developed. 1 
part requires 20 of water for its solution. 

Salicylic acid is obtained in two ways : artificially, by passing 
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carbonic acid through a strong solution of carbolic acid and caustic 
soda at a high temperature, the salicylate of soda, thus formed, 
being decomposed by the addition of a strong acid ; or naturally, 
from the decomposition of salicylate of methyl, present in oil of 
Winter Green, GauUheria procumbens ; this is treated with 
caustic soda, distilled, and the distillate decomposed with hydro- 
chloric acid. The natural acid, which is considered the best, is 
prepared from salicin or from the oil of winter green. 

Very insoluble in cold water, but readily soluble in 9 parts of 
boiling water and in rectified spirit ; but little soluble in olive oil 
or glycerina Its solubility is greatly increased by the addition 
of ace 1 ate of potash or borate of soda. This acid gives rise to a 
violet colour with persalts of iron, and this is the test whereby 
it is readily distinguished. 

It quickly makes its way into the urine, as salicylol, salicyl 
hydride or oil of spinea-ulmaria, when it gives with persalts of iron 
a purple red colour. 

Salicylate of Soda. — An alkaline salt, soluble in equal parts of 
water and in 4 parts of rectified spirit. 

Properties. — Salicin is very similar in its action to sulphate of 
quinine, but it is a less powerful tonic ; is antipyretic, antiperiodic, 
and antiseptic ; less effectual than carbolic acid as an antiseptic. 
In large doses, frequently repeated, may produce dulness of hearing 
and even temporary deafness. 

Salicylic Acid. — Similar to those of salicin, but is said to be 
more powerful as an antipyretic and three times as effective as 
carbolic acid in the prevention of fermentation. It is less tonic, 
however, than salicin, and sometimes even acts as a depressant. 
Both as a tonic and antipyretic, inferior to quinia. 

Salicylate of Soda. — Somewhat less powerful than the acid, 
especially as an antiseptic. 

Administration. — Like so many of the other medicaments 
employed in lung inhalation, being non- volatile, salicin and its 
preparations cannot be used with an oro-nasal inhaler, but must 
be in the form of an atomized sokition. In some cases, salicin and 
salicylate of &oda are to be preferred to the acid, on account of their 
greater solubility. 

Doses. — Salicin and salicylic acid, 5 to 10 grains, and salicylate 
of soda, 10 to 20 grains, in 1 oz. of water as sprays. 

Indications. — Employed principally in affections of the throat 
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and lungs, inainly on account of their antiseptic and antipyretic 
properties and may be used in many of tlie Bftme cases as carbolic 
acid and creasota. By their antiseptic property they will often 
correct foe tor of the breath and of the expectoration. 

Bsrthold has employed tin/ acid in stomatitis or thrush ; he 
dissolved one part in a little nlcohol, making up with water to 
250 parts. 

Dr. Hunt has found salicylate of soda very eiYi'ctive in acute 
tonsillitis, between which affection and rheumatism a connection 
may often be traced. 

The powder of salicylic acid, combined sometimes with bismuth, 
has been advantageously inhaled through the nostrils in cases of 
fietid coryza and hay fever. 

Acidum Boractoum. 

This acid is soluhle in the projwtion of 1 part in 30 of cold 
and 3 of boiling water and in 4 parte of glycerine. 

Properties. — Antifermentive, antiseptic, and n en -irritant, but 
inferior to carbolic and salicylic aeida in power: it is said, however, 
to be equal to benzoic acid. It does not destroy the action of 
pepsin, ptyalin, or nanercatiu, and thus it does not prevent the 
conversion of starch into glucose. 

A>fitii,iixtriilioti. — M\ixt be inhaled in the form of a spray, 
from 10 to 1"> grains being employed for each application, dissolved 
ii about 2 drachms of glycerine and ti of water. 

liulicatiom. — lias been specially recommended as a solvent for 
the false membrane of diphtheria by iJr. Simpson, of Highgate. 



Soda Bihar as. 

Found native in several parts of the world ; made in Tuscany 
by neutralizing the boracic acid which occurs in the lagoons, with 
carbonate of soda. Soluble in '1'2 parts of cold and '1 parts of hot 
wafer and in equal parts of glyeerine ; insoluble in alcohol and 
becomes solid when mixed with mucilage ; glycerine also aids its 
solubility in water. It is slightly alkaline. 

PrvpertitS. — Ant-acid, diuretic, refrigerant, antiseptic, anti- 
fermentive, checking the action of diastase, emulsin, myrosin, and 
also yeast. Sedative when applied to the mucous membranes. 

Aihiiinitttration.- Not being vaporizable at ordinaiy tern- 
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peratures, it must be inhaled in the form of an atomized liquid, 
some 10 to 30 grains being dissolved in about I ounce of a 
mixture of glycerine and water for each inhalation, which should 
be frequently repeated. Borax is frequently used mixed with 
sugar or honey in aphthae and superficial ulcerations of the mouth, 
throat, and pharynx. 

Indications, — In superficial excoriations and ulcerations, as 
in aphthae of the throat; in thrush; in catarrh attended with 
hoarseness. 

Chinolinv/ni. 

May be obtained as a derivative from quinine or cinchonine, or 
it may be prepared synthetically. It forms salts with tartaric 
and salicylic acids. The tartrate is a powerful antiseptic and 
germicide. A 1 per cent, solution completely destroys the coagu- 
lability of the blood, and weaker solutions render propagating fluids 
sterile. 

Properties. — Antiseptic, germicide, and powerfully antipyretic. 

Administration. — Both chinolinum and its tartrate may be em- 
ployed as sprays. The dose of the former is from 2 to 4 minims 
for each spray dissolved in a little spirit and made up. with water 
to £ ounce, or a 5 per cent, solution may be applied directly to 
the throat by means of a camel's-hair brush. The dose of the tar- 
trate is 5 to 1(0 grains in ^ ounce of aqua chloroform L 

Indications. — Checks the onset of dangerous symptoms in 
diphtheria, and is said in many cases to cause the membrane to be 
thrown off in 24 hours. 

The above particulars are taken from the ' Extra Pharmacopoeia ' 
of Messrs. Martindale and Westcott. 

Oxidizing Antiseptics. 

Potassce Permanganas. 

1 part of this acid is soluble in 16 parts of pure distilled water. 

Properties. — It is a powerful oxidizer, and attacks very ener- 
getically all organic substances. It consequently arrests fermen- 
tation and putrefaction, and is also an effective deodorizer. Its 
action when applied to moist organic surfaces, as to mucous mem- 
branes, is so energetic that its oxidizing power is speedily destroyed 
and the application has to be frequently renewed. If applied in a 
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too concentrated condition, it may exert irritant and even caustic 

fects. It is very destructive to bacteria. 

Administration. — In the form of nn atomized spray. From 1 

to 2 grains dissolved in ^ to 1 ounce of water may be used at each 

implication, the inhalation being frnpienfly repeated in the more 

Indications. — It is in certain affections of the throat that this 
medy is the most effective ; those in which the secretions are 
putrescent, purulent, and offensive, or in which false membranes 
have been thrown out, especially in diphtheria. It is said to be 
useful in whooping-cough and in putrid bronchitis, but there are 
other remedies which fire generally to be preferred in these cases. 



Stimulant, Balsamic, and Antiseptic Remedies. 
T/ii/nrus Vulgaris. 
Thymol is n camphoraceoiis body oontained in oil of thyme, 
but obtained principally from the fruit of 1'lijehotis Ajoican. It 
has been synthetically pro] si rod from cnminol, a constituent of 
i oil, and is a solid crystalline suhstanee with a pungent 
taste and aromatic odour. It melts at MI'S" F., and dops not 
pasily resolidify unless touched by a solid body or a crystal of 
thymol. It boils at from 428° to 44G e F. ; it is slightly heavier 
than water; in the fused state rnthcr lighter. It is but little 
soluble in water, requiring about son parts for solution. Thymol 
is Ji powerful antiseptic, its preservative power being ten times as 
-iv it as carbolic acid, Recording to Bnehholz, and four times as 
great, according to Willmott, 1 in 20011 puts of water, according 
to Duchholz, prevents the development of, and 1 in 200 pads 
arrests the growth of. bacteria. Lewin states that 1 in 1000 
parts of water acts as a very powerful antiseptic, that it arrests 
fermentation in a solution of sugar and yeast better than either 
carbolic or salicylic acid, and that it also arrests the putrefaction 
i J animal matters. It. acts as a caustic on the lips and mucous 
membrane, but does not irritate, the skin like carbolic acid. It 
is soluble in ether, strong acetic acid, and in its own weight of 
rectified spirit, but is very sparingly soluble in glycerine. 0'5 
gramme exposed to the air at 43° F. gained HOOU-I gramme at the 
end of 2 and the weight had not altered after 4 hours, In an 
experiment iu dry air under a bell glass, there was also no altera- 
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tion of weight even at the end of 4 hours. These figures show 
that thymol is not volatile at a temperature of 48° F. 

Properties. — Stimulant, powerfully antiseptic, antifermentive, 
and antiputrefactive. 

Administration. — Although thymol possesses scarcely any vola- 
tility at ordinary temperatures of the air, yet when melted and in 
the fluid state it rapidly volatilizes. It may be inhaled in the 
vapour of hot water, or as a spray from its solution in cold water 
containing a small portion of rectified spirit. The vapour may be 
inhaled either by means of the globe inhaler aided by the water 
bath, or perhaps still more conveniently by the apparatus for the 
inhalation of concentrated vapours. For diffusing the vapour of 
thymol in the air of the room occupied by an invalid, the chamber 
inhaler No. 2. may be employed. The heat used to melt and 
volatilize thymol should be no more than is absolutely necessary, 
or the vapours may be too rapidly diffused and so become irri- 
tating. 

Doses. — For the globe inhaler 5 grains of thymol ; for the 
apparatus for concentrated vapours 3 grains, and for the chamber 
inhaler 40 to 60 grains; for the vapour of hot water 5 to 10 
grains and for the spray 2 grains of thymol. 

Indications. — In dry nasal catarrh ; in anaemia of the throat ; 
in relaxed throat; in aphonia; in chronic bronchitis with offensive 
expectoration ; in tubercular affections of the larynx, bronchi, and 
lungs unattended with inflammation or great irritation ; and in 
diphtheria. 

Oleum Terebinthince. 

Oil of turpentine is obtained from the resinous substance which 
exudes from several species of pine or fir, notably Pinus sylvestris, 
P. palustris, P. taeda, and P. pinaster. It is imported chiefly from 
America and France. It has a specific gravity of 0*864, mixes 
readily with other oils, is soluble in alcohol and ether, and is an 
excellent solvent for many bodies, including resin, fats, sulphur, 
and phosphorus. Ordinary oil of turpentine contains resin, from 
which it can be separated by distillation ; the proportion of resin 
increases if the oil be kept for a long time. It passes unchanged 
into the blood, and may be detected therein and in the cutaneous 
excretion ; but by the time it has reached the bladder it has under- 
gone some chemical changes, and the urine has acquired a fragrant 
odour, which has been compared to that of violets. 
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I Properties. — Stimulant, astringent, diuretic ; applied to the 
skin, counter-irritant, rubefacient, vesicant ; in large doses pur- 
gative. 
Administration.- — May be employed in the form of vapour or in 
that of a spray. If as vapour, by the globe inhaler and water 
bath, or the apparatus for concentrated vapours (see Table, 
page 23). If employed as a spray, the oil must either be dis- 
solved in a little rectified spirit, or it must be suspended in 
water by means of mucilage. Since the odour of turpentine is 
much objected to by many persons, recourse may be had to the 
milder and pleasant er oleum pitii sylvestris or nl. juniperi. Oleum, 
pini sylvestris, or fir-wood oil, is obtained by tic-' distillation of the 

(leaves of Pinus sylvestris. It has a specific gravity of 0'868 and 
an agreeable and refreshing odour, on which account it is much to 
be preferred to turpentine. May be employed in the same manner 
and in the same doses as turpentine. 
Doses. — For the spray 10 to 20 minims in mucilage, for the 
glolie inhaler and for the ttppaittttis for concentrated vapours liO 
to 40 minims, repeated as may be required. 

Indications.- — Mainly cm ployed t'oi its stimulant ;.nd astringent 
properties. It is specially indicated in chronic bronchial affections 
with relaxed mucous membranes and profuse secretion; in hie- 
morrhage of the lungs, whether it be in small quantity or profuse, 
and in that of phthisis. If profuse, I lie larger and even 1 -drachm 
doses should be inhaled in the form of spiny, and repeated in an 
hour or so, according to the case. 

Tho inhalation of turpentine requires to be earned out with 
great care, in consequence of its irritating after- effects, which may 
set up acute inflammation of the bronchi and even lungs. 

Terebena. 

Terebene is obtained by the aeliou of sulphuric acid on oil of 

turpentine and subsequent distillation. Unlike turpentine it 

possesses a very agreeaUe odour and is colourless, this last par- 

ticular serving to distinguish it from less pure preparations of 



Properties. — Stimulant, antiseptic, deodorant, and disinfectant. 
Administration. — May be inhaled by means of the globe 
inhaler, or in the vapour of hot water, or as an atomized spray. 
Doses. — For inhalation in hot water, 30 to 10 minims ; and 



19! 



STIMULANT, BALSAMIC, AND ANTISEPTIC REMEDIES. 



suspended in 1 c 



: of water 



for the spray, 5 to 15 i 
containing mucilage. 

Indications. — The sauie as those for oil of tuipentine. If ad- 
ministered internally in 5-minim doses, it is said to destroy the 
infective properties of the sputa of phthisis when swallowed, and 
to lessen the- risk of intestinal (complication. 

Eucalyptus globulus. 

Tlie leaves of the above, as well as of the other species of 
eucalyptus, sire studded with glands whieli are tilled with a volatile 
oil having a sp. gr. of about 900. It possesses a peculiarly 
grateful and penetrating odour, winch is evolved from the leaves 
while on the trees, ami still more freely when they have been 
gathered and ear -fully dried out of the sun. Tlie oil is obtained 
by distillation, anil contains a. terpene, lioiling at 150° to 151° P., 
and another terpene called eucalyptiue. boiling at 172° to 175° F., 
together with cyuiene ((.',,,11, ,), and a camphor-like body, C ]0 H l6 O. 
The first-named terpene is present in small amount only (Faust 
and Homeyer). According to Cloez, eucalyptol is a mixture of 70 
per cent, of eucalyptine and 30 per cent, of cyniene. 

Properties. — Stimulant, antispasmodic, febrifuge, and anti- 
septic ; ozonizes tlie oxygen of the air. It is said to be three times 
as powerful as carbolic acid in preventing the development of 
bacteria. ' It lowers reflex excitability by acting on the cord and 
its prolongations, it re luces tlie tern perat urn of the Vinrly somewhat 
in health, and has a very decided antipyretic influence on the 
septic f^ver produced artificially in dogs by the injection of putri- 
lage into their veins ' (Garrod). It lessens secretion from mucous 
membranes, improves :'s quality, and aids the expectoration. 

Of the oil of eucalyptus received into the system, part escapes 
by the breath, while a smidl portion appears unchanged in the 
urine, and it seems probable that a further portion enters the 
bladder in an altered condition. 

Administration. — Although com pirn lively volatile at ordinary 
temperatures, yet it is not sufficiently so for inhalation unless the 
volatility be aided by heat. The globe inhaler and water hath, 
the apparatus for concentrated vapours, or the chamber inhaler 
No. 2 should therefore be used (see Table 2, pago 23). But the 
oil may also he inhaled in the form of spray, it being dissolved 
in a little spirit and then diluted with water. For the globe 
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inhaler 30 to 40 drops, dissolved in spirit and water, will usually 
be sufficient for each inhalation; for the apparatus for concen- 
trated vapours 20 to 30 drops; for the chamber inhaler 1 to 2 
drachms; for the spray, 10 to 20 minims of the oil, and of the 
tincture of the leaves from 30 to 40 minims. The tincture is 
prepared by macerating 1 part of the fresh leaves in 2 of rectified 
spirit. A very pleasant way of imparting the odour of eucalyptol 
to the air of the room, is to place from 1 to 2 ounces of the coarse 
powder of the leaves in a shallow dish, changing the powder every 
other day. 

Indications. — In aphonia ; in relaxed conditions of the mucous 
membrane of the throat; in chronic catarrh ; in chronic bronchitis 
with abundant secretion ; in chronic phthisis. 

Cubeba Officinalis. 

The unripe and dried capsules of cubeb pepper contain a vola- 
tile oil, to which the odour and taste of cubebs are due, a crystalline 
principle, cubebine, similar to piperine, and resin derived from the 
oxidation of the oil. The preparations best suited for inhalation 
are the volatile oil or the tincture, which contains all the active 
constituents of the pepper. 

Properties. — Diuretic; stimulant to mucous membranes, and 
expectorant. 

Administration. — As an atomized spray, vapour, or as fumes. 

Doses. — Of the oil, from 5 to 15 minims dissolved in spirit 
and made up to \ or 1 ounce with water, or the oil may be sus- 
pended by means of mucilage ; of the tincture, ^ to 1 drachm in -^ 
to 1 ounce of menstruum ; as sprays; as vapour, 20 to 30 minims 
in a globe inhaler with water bath. Savar's cubeb cigarettes 
consist of cubebs, stramonium, and cannabis. 

Indications. — Very useful in subacute and chronic catarrhs, 
promoting expectoration and so lessening cough. In catarrhs 
associated with emphysema ; in chronic bronchitis ; said to be very 
serviceable in croup, the false membrane quickly disappearing 
under its use. 

Camphora officinarum. 

A concrete, volatile oil slightly soluble in water, forming 
camphor water, but freely in spirit, spirit of camphor ; in acetic 
acid ; in volatile and fixed oils, but not in alkalies. 

o 
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Property. — Diaphoretic, stimulant, afterwards sedative, anti- 
spasmodic, antiseptic; lowers the pulse and temperature in sep- 
ticemia. 

Administration. — In powder, in vapour, or as an atomized 
spray. 

Bos«g. — OF the spirit, 10 to 30 minims ax sprays in almond 
emulsion, milk, or niucilage ; of the compound tincture, or pare- 
goric elixir, which contains opium and benzoic acid as well as 
camphor, from 15 to 30 minims. 

For the inhalation of the vapour of camphor, an oro-nasal 
inhaler may be employed Hmrged with the spirit, or the camphor 
may be inhaled in the vapour of hot water. For vapour inhala- 
tion the compound tincture should not he used, as the opium in 
this is non-volatile, and it is best suited for use as a spray. Of 
the powder of camphor, 1 to 4 grains insufflated. 

A very simple way of inhaling camphor was suggested by 
M. Easpail : the coarsely powdered camphor should be placet! in a 
large quill or piece of cane, loosely cloBi-d at each end with a little 
cotton-wool ; one end of the tube should then be introduced into 
the mouth or nose and the air strongly inspired. 

f»tlicatio)ig. — 1h(i inhalation by the nostrils of the powder of 
camphor, orofastrnngciimphnrated spniy, will sometimes stop colds 
in the head, if employed at the outset; or if it does not arrest 
them, it will frequently give much relief. In aphonia, in hoarse- 
ness, in spasmodic "(lections of the organs of respiration, in 
whooping-cough, and in the coughs of bronchitis and phthisis. 
' Camphor inhalations are sometimes useful in that trouble- 
some chronic complaint characterized by seizures of iiiecHwiiit 
sneezing and profuse watery running at the eyes and nose, the 
patient remaining well in the intervals. The attacks may occur 
daily, begiiinihgeai ly in the morning, ami may last for a few minutes 
only or may persist for several hours ; and they may occur at any 
hour of the day, recurring several times daily. Sometimes seven] 
dayB intervene between the attacks, which may last 24 hours or 

i longer. They are generally accompanied hy severe frontal 
headache, and in some instances an itching of a point inside the 

s, denotes the imminence of the attack. This affection lasts for 
years' (Ringer). It evidently closely resembles hay fever, 

The powder of camphor is sometimes inhaled as a snuff, mixed 
with tannin, in nasal catarrh or coryza. Monobrcmate of camphor 
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has been found useful as an antispasmodic in whooping-cough and 
in asthma, in doses of 3 to G grains. If employed as a spray, it 
m iy be dissolved in a little spirit made up with water to ^ or 1 
oance. 

Aeidum Benznicum, fiwlsc Brawns, Ammonia; Berizoas. 

Benzoic :icid is obtained by sublimation from the balsamic 
resin, which exudes from incisions in the bark of Sti/rax bensoini. 
1 part of the acid is sol u lily in i!l!0 of cold and 12 of boiling water, 
and in 4 parts of rectified spirit ; it is also soluble in the caustic 
alkalies, and borax aids its solubility, 1 part of borax and 1 of 
the arid beirt", according to Squire, soluble in 100 pails of water. 
The benzoaies of soda and ammonia, unlike benzoic acid, are freely 
soluble in water, and are on this account in some cases to be 
preferred. 

Fropertifi. — Stimulant and expectorant, lessening secretion 
from the mucous membranes, particularly of the bronchi and 
bladder, ami retarding somewhat fermentation and putrefaction. 
The benzoates of soda and ammonia are less stimulant and act also 
as diuretics. 

In paung through the system, benzoic becomes converted into 
hippuric acid, in which form it is escreted by the kidneys and 
appears iu the urine. 

Admin iatml ion. — Employed in the form of the free acid, or 
more frequently as Inn/nates of soda or ammonia, or the balsamic 
resin benzoin itself may be used. These preparations are usually 
inhaled as sprays, or in the vapour of hot water. In the case of 
the spray, the solubility of the resin requires to be aided by warm 
water or by a little alcohol. 

Doses. — From 3 to fi grains of the acid in 1 ounce of the 
menstruum for each spray, and 5 to 10 grains of benzoate of 
ammonia in 1 ounce of water ; but the amount of l>enzoate of soda 
used is very much larger, from 100 to 300 grains per day, the 
quantity of the solvent being of course very greatly increased; 
Oertel states, that from 1000 to 1200 grammes of a 5 per cent, 
solution of benzoate of soda can be inhaled without any ill effects, 
but that as a rule, when there is a large amount of decomposing 
secretion to be dealt with, from 200 to 500 grammes of a 5 to 10 
per cent, solution may be used, though 'for complete cleansing 
and disinfection of the affected parts as much even as 1000 

02 
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grammes (=15400 grains) or more may be necessary.' Notwith- 
standing the employment of so large a quantity, the results 
obtained are sometimes negative, but still he regards the remedy 
as about equal in antiseptic power to salicylic acid and thymol, 
though inferior to carbolic acid. 

It is questionable how far it is correct to speak of the inhala- 
tion of such large quantities of a medicated solution, of which it is 
obvious that only a very small portion can make its way into 
the lungs, and that by far the greater part must be swallowed. 
If the attempt be really made to inhale so large a quantity of fluid, 
then the operation must necessarily extend over several hours. 

For the inhalation of benzoate of ammonia in vapour, from 20 
to 40 grains should be added to 10 ounces of hot water in an eclectic 
inhaler, a uniform temperature being maintained. 

When benzoin itself is inhaled as a spray, 20 grains must be 
dissolved in a mixture, consisting of a very small quantity of liquor 
' potassae, a little alcohol and water. If used as a pastille, the for- 
mula of Roumier as given by Oertel may be adopted : vegetable 
charcoal 0'5, benzoin 0*25, iodine 0*1, balsam of Tolu 0*05, nitrate 
of soda 0*1 gramme. 

Indications. — Since benzoic acid and its compounds are stimu- 
lant, expectorant, lessen secretion, and prevent putrefaction, they 
are remedies which may be advantageously employed in cases 
in which there is profuse secretion and expectoration, either with 
or without offensive odour. In whooping-cough, chronic bron- 
chitis, bronchiectasis, and in chronic phthisis; in diphtheria, in 
which case the spray should be of considerable strength and should 
be freely used. 

Balsamic Remedies. 
Balsamum Peruvianum. 

Balsam of Peru transudes from incisions in the trunk of 
Myroxylon Pereirce. According to Fr£my, black Peru balsam is 
composed of variable quantities of a volatile oil, cinnamein or 
cinnamate of benzyl, m eta- cinnamein, a crystallizable substance 
isomeric therewith, cinnamic acid, and resin ; it also contains sty- 
racin or cinnamate of cinnyl, freely soluble in rectified spirit. 

Properties. — Stimulant and expectorant, acting especially on 
the mucous membrane, lessening the secretion therefrom. 



BALSAMIC REMEDIES. 197 

Administration. — May be inhaled as an atomized 8pray, which 
may consist of a spirituous solution or an emulsion with nmcilajjo. 
Only as much spirit should be used, as is necessary to dissolve tbe 

Doses. — For the spirituous solution or For the emulsion, 10 to 
s of the balsam in 1 to 2 ounces of water. 

Indications. — Chiefly in chronic affections of the organs of 
respiration accompanied by excessive secretion ; in chronic 
catarrhs, in chronic bronchitis, and in asthma. 



Balsamum Tohdanum. 

Balsam of Tolu exudes as a soft solid of an aromatic and 
balsamic odour from incisions in the bark of Mi/roxylon tolui- 
ferum. Balsam of Tolu is a mixture of volatile oil, free acid, and 

i. The oil is a mixture of tolene and cinnamoin, according to 
Deville, but according to E. Kopp and Scharling, the oil consists 
wholly of tolene. The free acid is eitninuiic acid only, according 
to Frciny and E. Kopp, or a mixture of cinnamic and benzoic acids 
according to Ucville and SeharHng. E. Kopp considers, that the 
benzoic acid is a product of decomposition and does not pre-exist 
in the balsam. 

Administration. — Tbe balsam, the symp,and (be tincture may 
all be used as sprays. 

Doses. — Of the syrup as a spray, from 1 to 2 drachms in 1 
ounce of water, and of the tincture as a spray A to 1 drachm in the 
same quantity of water. 

Properties and Indications. — Nearly the same as those of Peru- 
an Balsam. 

A WWII'lHtHtHH. 

A gum resinous exudation from Dorema, ammoniaeum : 
sparely soluble in water, with which it forms a white emulsion. It 
contains neither benzoic nor cinnamic acid, but according to 
Buchholz consists of— resin 72, soluble gum 22' 1, uassoriu 1-6, and 
4 per cent, of insoluble matter. 

Properties. — Stimulant, antispasmodic, and powerfully expec- 
torant. Possesses hut littleaction on the nervous system, in which 
respect it differs from assafojtida. 

Administration. — ^ to 1 ounce of the mistura 
atomized spray. Apt to nauseate in large doses. 
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Indications. — In chronic catarrh, and bronchitis with profuse 
secretion, and when unattended with fever, especially when these 
affections occur in advancing age. In asthma with wheezing. 

Assafoetida. 

A gum resinous exudation from incisions in the root of Narthex 
assafoetida. It contains no benzoic or cinnamic acid, but consists 
of resin 65, soluble gum 19*4, bassorin 11*2, volatile oil 3*6, 
sulphide of allyl, the most important constituent, and malate of 
calcium 0*3 per cent. It forms an emulsion with water. 

Properties. — A powerful nervine stimulant and antispasmodic. 

Administration. — As a spray,' the emulsion, the tincture, or 
the resin may be used. 

Doses. — Of the emulsion from ^ to 1 ounce and of the tincture 
from ^ to 1 drachm in i to 1 ounce of water. Of the gum resin 10 
to 30 grains, suspended in mucilage. 

Indications. — In spasmodic and nervous affections of the organs 
of respiration, in hysterical aphonia, in whooping-cough and spas- 
modic asthma with wheezing or chronic bronchitis. Dr. Garrod 
is of opinion, that the value of the drug is chiefly due to the vola- 
tile or sulphur oil which it contains, and which is not present in 
either ammoniacum or galbanum. 

Galbanum. 

A gum resin obtained from an umbelliferous plant, Ferula 
galbaniflua; it contains neither benzoic nor cinnamic acid, but con- 
sists according to Meissner of a volatile oil, said to be isomeric 
with oil of turpentine 3*4, of resin 65*8, gum 27*6, mucilage 1*8 
per cent., and insoluble matter. 

Properties. — ' Supposed to act as assafoetida, but to be much less 
powerfully antispasmodic. Galbanum is probably more allied to 
ammoniacum in its action, and may be given.as a stimulating expec- 
torant.' Garrod. 

Administration. — Inhaled as a spray, from 10 to 20 grains 
being rubbed up with 1 ounce of water for each inhalation. 

Indications. — In chronic bronchitis and other affections of the 
mucous membrane of the air passages, in which a stimulant expec- 
torant is indicated. 

Oka Essentialia. 
A great variety of essential oils are occasionally employed in 
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lung inhalation ; they nearly all act upon the same priu dpi e as the 
Hi*- wood oils, namely, that of the stimulation of the mucous mem- 
brane. The principal of these oils, of which it is unnecessary to 
give any detailed account, are the following : — 

Oil of aniseed, a mild stimulant; of enjaput, a more decided 
stimulant; of sweet flag, a powerful stimulant; of carraway, a 
gentle stimulant; of cloves, a strong stimulant; of cassia and 
cinnamon, both mild stimulants ; of juniper, a decided stimulant, 
it being also diuretic ; and of inarjory, rosemary, sage, all stimu- 



Nervlne Stimulants. 
Calais ffypophosphis, Soda 1 

These salts consist of phosphorus in combination with lime 
or soda. Subjected to a red heat they emit phospkuretted hydro- 
gen and become inflammable. They possess to a . considerable 
extent the properties of phosphorus itself, only that (hey are lis 
stimulant and irritating. The lime salt is soluble in 8 parts ot 
water, the soda salt in i parts of water and 2 of glycerine. 

Properties. — Nervine stimulants, tunic and alterative, increasing 
appetite and promoting digestion and nutrition. 

Administration, — Usually given by the stomach, but may he 
inhaled as an atomized spray. Hypophosphite of lime may either 
be given in the solid form or dissolved in a little weak hydru- 
chloric acid; when given undissolved, it becomes acted upon and 
brought into a state of solution by the acids of the stomach ; or it 
may be given in the form of syrup, or the soda sale may ha ad- 
ministered in glycerine, but the lime combination is that generally 
employed. 

Doses. — 2 grains, gradually increased to 6 or 7 grains a day, or 
3 grains 3 times a day. In liu'ge doses they may produce 
' weakness, sleepiness, headache, giddiness, noises in the ears, loss 
of appetite, colic, diarrhcea, and even bleeding from the nose and 
lungs ' (Ringer). Best given uncombined. 

Indications. — In nervous and general debility, in phthisis. 
in which they often lessen cough, diminish expectoration, check 
-wealing, stop the diarrhcea, and, it is said, will even sometimes 
effect a cure. 
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Calais Phosphas. 

This salt is regarded as necessary to growth and nutrition. It 
is soluble in weak acids, including acetic acid, and in the acids of 
the stomach. Its solubility in the blood is explained by the free 
carbonic acid and chloride of sodium therein contained. 

Properties. — Promotes cell growth and thus increases nutrition ; 
it forms an essential constituent of new tissues. 

Administration. — Should be given shortly after food, either in 
powder or dissolved in an acid. 

Doses. — From 1 to 2 grains 2 or 3 times a day. Owing to 
its little diffusive power and to the fact that it is soluble only in 
acids, part of the phosphate administered remains undissolved and 
l>ecomes incorporated with the faeces. There is no utility, therefore, 
in administering large doses. 

Indications. — In defective nutrition and cell growth. Valuable 
in chronic bronchitis, in chronic phthisis where there is no con- 
siderable amount of fever, and in the diarrhoea of phthisis. 

Cocaine. 

The alkaloid of Erythroxylon Coca ; acts chiefly on the nervous 
system, diminishing its sensibility, and exerts an anaesthetic effect 
on mucous membranes; this last property renders it of much 
value in some affections of the organs of respiration attended with 
irritation, pain, or spasm, and also in cases where operative pro- 
cedure is necessary. 

J)ose. — Of the hydrochlorate £ to \ grain in the form of a 
spray. To produce anaesthesia of the nasal, pharyngeal, and laryn- 
geal mucous membranes, a 5 to 10 per cent, solution of cocaine, 
to be applied with a brush. 

Alteratives. 

Arsenicum, 

Arsenic is employed in medicine in the form of arsenious acid, 
which is volatilized by heat, or in that of some of its salts, includ- 
ing arseniate of soda. This acid is soluble in 100 parts of cold, 
but much more so in boiling water ; it is, however, on cooling, 
deposited in the form of the usual octahedral crystals ; it is also 
soluble in the carbonates of soda and potassa. 
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Properties.— Externally osrhanvtic ; internally a nervine stimu- 
lant j acts particularly on the ■■pitlielinl layers of the sk'n, and 
membranes ; in small doses alterative and tonic; it is said 
to cheek oxidation and so Ussen change of tissue. In large doses 
it is irritant. It often greatly improves appetite, digestion, and 
nutrition. 

Administration. — May he inhaled in the form of vapour or 
is an atomized spray. The fumes of arsenious acid or 
f soda may he conveniently inhaled, by means of the 
apparams for eon cent rated vapours. A piece of piper specially 
prepared, containing a given quantity of the acid or its arseniate, 
may be placed in one of the capsules, and the little lamp ignited ; 
or cigarettes may be smoked. For the spray, either hquor 
ai:-i'niealis, Fowler's solution, which consists of 1 part of arsenic 
in 120 parts of the solution, or the liquor sodfe arseniatis, which is 
of the same strength, may be used. l)r. Garrod states, that from 
Ins trials he haa come to the conclusion that the action of arseniate 
of soda is milder than arsenious acid, less liable to produce irrita- 
tion of the mucous membrane, and equally effectual. 

Doses. — For the fumes, a piece of paper should lie burned con- 
taining £ to .', grain of crystallized arseniate of soda. It is safest 
always to commence with the smaller doses, some patients being 
mueh more susceptible than others to the action of the remedy. 
For the spray, 2 to 5 minims of liquor arseniealis, or of the solution 
of arseniate of soda from 5 to 10 minims for each inhalation in 
from 2 to 4 drachms of distilled water. 

Indications. — In chronic coryzi, in paroxysmal coryza, with 
or without fits of sneezing; in some forms of hay asthma; in 
asthma, especially accompanied by emphysema, with much wheez- 
ing on taking cold ; in asthma with deruu^ement of digestion ; in 
general tuberculosis ; in chronic phthisis ; in the diarrhcaa and 
bowel ulceration of advanced phthisis. 'In emphysema, arsenic 
often gives great relief to a class of emphysematous- persons who 
oil catching cold are troubled with a slight wheezing at the chest, 
difficulty of breathing, especially on exertion or at night time, and 
aie obliged to be partially propped up in bed.' Again, 'arsenic 
generally relieves the wheezing with oppressed breathing which 
affects some children for months and even years' (Ringer). 

Some of the therapeutical effects of arsenic depend doubtless 
upon its peculiar action on the opilheliul structures of the skin and 
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mucous membranes, both of which it stimulates, and others upon 
its nervine and tonic properties, whereby assimilation and nutri- 
tion are increased. 

The beneficial results of arsenic quickly manifest themselves in 
some cases, while in others it is necessary that the remedy should 
be continued for several days. 

Iodum. 

Iodine is a non-metallic element. It is prepared from the 
ashes of seaweed, or wrack. It volatilizes at ordinary temperatures 
in the open air, especially in the presence of moisture ; it melts at 
224*6° F., and boils at from 347° to 356° F. ; the fumes are very 
irritating ; it is very sparingly soluble in water, 1 in 7000 parts 
only, but is much more soluble in alcohol and ether, and in aqueous 
solutions of the soluble iodides and chloride of sodium. It resembles 
closely chlorine and bromine in its chemical relations. 

Half a gramme exposed to the air at 48° F. lost 0*0124 gramme 
in 2 hours and 00178 gramme in 4 hours; 0*5 gramme in dry 
air under a bell glass, lost 0103 gramme in 2 hours and 0145 
gramme in 4 hours. (See page 23.) 

Properties. — Locally applied, strongly irritant and vesicant; 
stimulant to the lymphatics, absorbent, alterative, powerfully anti- 
putrescent, and regarded by some as a specific for the poison of lues. 

Administration. — Inhaled in vapour or in solution as an 
atomized spray. There are various contrivances by which the 
fumes of iodine may be inhaled ; one of the most convenient for 
the purpose is that for concentrated vapours. The capsule con- 
taining the iodine must be placed upon the water bath, which 
should be gently heated; or the tincture may be used, diluted 
with water ; or iodide of potassium in water, acidulated with dilute 
sulphuric acid. The addition of a little tincture of conium will 
serve to render the vapours less irritating. Gare must be taken 
not to inhale the vapours in too concentrated a form, as in this 
state they are very irritating. The vapours of iodine may be 
inhaled at the ordinary temperature of the air if either the ethereal 
tincture or the crystals be employed ; the first may be inhaled from 
an ordinary oro-nasal inhaler, and the second by placing the crystals 
in a small piece of hollow cane, as first suggested by Br. A. P. 
Merrill, of New York, closing the ends with a little cotton- wool; 
the tube is of course placed in the mouth and the air drawn 
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through it. Iodine is often prescribed with other remedies, such 
i carbolic acid, between which and iodine, however, chemical 
action take- place, whereby its properties are modified. The fumes 
do not become equally or widely diffused in the air, but speedily 
condense, so that when volatilized in a room and without any special 
apparatus the patient should not be far away. Again, when 
the fumes come into contact with the mucous membrane of the 
mouth and fauces, they become quickly absorbed and transformed 
into an iodide, so that if, directly after an inhalation, the saliva be 
tested with a solution of starch, it will give no evidence of the 
presence of iodine until an acid ha3 been added, whereby the 
iodine is set free. 

Cigarettes and tapers containing iodine are also occasionally 
used, and these, if well prepared, would be likely to prove more 
effective than the inhalation of the fumes given off in a chamber 
or by an oro-naaal inhaler. It must be remembered that, ow 
to the fumes being very irritating, the dose prescribed must be 

Doae». — For the vapour or fumes, from \ to \ groin ; when 
from an uncovered pinto, 1 to 2 grains ; but, in place of employing 
the iodine itself, it will be more convenient to take corresponding 
doses of the tincture of iodine, which may be also used for the 
spray, dissolved in \ to 1 ounce of water. The tincture contains 
1 part of iodine in 40 of rectified spirit. 

The Phnrmiicopaia contains a formula for the inhalation of 
the vapour of iodine. 1 drachm of the tincture is directed to be 
added to 1 ounce of water, mixed in a suitable apparatus, and, 
having applied a gentle heat, the vapour that rises is to be 
inhaled. The nature of the apparatus is not stated, and the term 
' suitable' is very indefinite. As ordinarily employed, the greater 
part of the tincture is of course lost. 

When the spray proves too irritating, op it is desired to bring 
the system fully under the effects of the remedy, iodide of 
potassium, 3 to 6 groins, may be substituted for the iodine, 
or the iodides of ammonium or sodium, which are less depressing. 
In many cases, iodide of ethyl or iodoform are to be preferred to 
iodine, as they are both non-irriiarit. 

Indications. — From what has been stilted as to the properties 
of iodine, it is evident that it and the soluble iodides exert a 
remarkable effect upon mucous surfaces, on the glandular elements 
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which these contain, as well as cm the glandular system generally, 
and it is, therefore, in ailments affecting the mucous membrane of 
the respiratory track that this remedy often proves of great value. 

Iodine vapours, when they come into contact with the mucous 
membrane, become spe.ei.iily converted, a-i already noticed, into an 
iodide and cause the discharge of a watery secretion. This 
relieves congestion and hypertrophy, dilutes any viscid mucus 
which may be present, and thus promotes expectoration and 
relieves cough. 

Iodine inhalation has been found very serviceable in aphonia 
resulting from excessive use of the organs of speech ; in chronic 
and syphilitic oz:ena ; in chronic catarrh, and in the habitual 
catarrh of old people ; in discharges of a thin watery liquid from 
the nose, with tits of sneezing, such as sometimes occur in hay 
fever, iodine inhaled through the nostrils will often stop the dis- 
charge at. once; in some affections of the mucous membrane of 
the thro&t with unhealthy and putrefactive secretions ; in ulcera- 
tive conditions of the same ; in oedema glottidifi ; in chronic bron- 
chitis with excessive or putrescent secretion ; in bronchial asthma; 
in ulcerations of the larynx in laryngeal phthisis, and in phthisis 
in nearly all stages; (Ringer states that the tincture is often of 
signal benefit in chronic forms of phthisis when expectoration is 
abundant and the cough troublesome ; an inhalation night and 
morning will generally lessen the expectoration and allay the 
cough) ; in scrofulous conditions of the throat; in syphilitic 
ulcerations and affections of the throat, larynx, bronchi, and lungs; 
in croup and diphtheria. Again, it ia very serviceable in the 
hoarseness, cough, and wheezing which is apt, to follow measlea 
on exposure to cold. Lacnnec had such confidence in the thera- 
peutic effects of iodine, that he was in the habit of surrounding the 
beds of his consumptive patients with seaweed, while M. Piorry 
attached vials of iodine to the frames of the bedsteads, so that the 
vapours might be inhaled during sleep. The quantity given off 
was sufficient to cause the starch in the curtains to become more 
or less blue. 

Hydrargyrum. 

Mercury at any temperature above 40° F. becomes slightly 
vaporized and solidifies at iii)" F. below freezing point. 

Properties. — Increases most secretions, is sialogogue, cholo- 
gogucj alterative, absorbent, dirohsi-meut, aiiiisypbjlitic. 



Adniinislr 
of a, cigarette, 
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Administration. — May be inhaled as a vapour, or in the smoke 
of a cigarette, or as a spray. For the vapour, the metal itself may 
be taken, or calomel, hydrargyri subchtoridmn, or sulphide of 
mercury, hydrargyri aulphuretum ; for the spray, grey powder, 
hydrargyrum cum creta, liquor hydrargyri perchloridi, lotio by- 
diargyri ilava (yellow wash), or 1. hydrargyri nigra (black wash). 
The vapours of the metal, of calomel, and of the sulphide or 
cinnabar will be most conveniently inhaled by means of the 
apparatus for eoneriitrated vapours, if inhaled together with the 
vapour of hot water, the fumes are much lass irritating. When 
the perchloridu is subjected to considerable heat it is stated that 
hydini'liloric acid is evolved, and when sulphuret of mercury ia 
similarly treated sulphurous acid is formed, and the presence of 
these sometimes occasions irritation. Severn] contrivances have 
been devised for the combined inhalation of the fumes of mercury 
and the vapour of hot water, as those of Bumstead and Lee. 
Occasionally, the grey powder or the red oxide of mercury are 
locally applied, or are iiisii (Hated, the effect produced lteing greater ; 
they are usually mixed with sugar or some similar substance. 
The indications for the use of the above powders are much the 
same as for the other preparations of mercury ; they are specially 
indicated in syphilitic ulcerations of the tongue and throat; the 
effect produced \s probably more lasting than when sprays or fumes 
are inhaled. 

Preparations of mercury, such as the nitrate, or perehloride 
and sulphuret, may some times he inhaled with advantage from the 
fumes of cigarettes, as was originally recommended by Trousseau, 
or of pastilles. After a few inhalations a mild stomatitis ensues, 
when the remedy may be discontinued, at all events for a time. 

Doses.— For the vapour of calomel 10 grains; and of the 
sulphide of mercury, 20 to 30 grains; for the spray, of the 
solution of poruhloride of mercury from 30 to 60 minims in ^ 
ounce of distilled water ; of grey powder J to 2 grains suspended 
in about ^ ounce of thin mucilage ; of the yellow wash 2 to 4 
drachms, and of the black wash £ to 1 ounce. In employing these 
preparations, care should lie taken not to inspire too deeply when 
it is intended that the remedy should reach the throat only. 

Indication*.— In quinsy with great enlargement of the ton.-ils, 
and much difficulty in swallowing; even when Hiippu ration is 
threatened, according to Ringer, its maturation and evacuation 
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appear to be effected more quickly by the hourly administration 
of £ of a grain of grey powder. In mumps, in ill-conditioned 
affections and ulcerations of the throat, larynx, bronchi, and 
lungs ; in the syphilitic ozaena of children ; in syphilitic affections 
and ulcerations of the throat and air passages. 

A AESTHETICS. 

JEther Sulphuricus. 

Ether is prepared from alcohol by the action of sulphuric acid, 
which abstracts an atom of water from the spirit. Pure or 
absolute ether has a specific gravity of 720, but ordinary or 
medicinal ether of 0*735. This should not contain less than 92 per 
cent, of pure ether or oxide of ethyl, the remainder being made up of 
water and a little alcohol. It is soluble in 10 parts of water and 
freely in spirit, while it dissolves a great variety of substances. 
Spirit us setheris consists of 1 part of ether to 2 of rectified 
spirit. 

Properties. — A powerful diffusible stimulant ; expectorant ; 
antispasmodic ; anaesthetic. Unlike chloroform it does not reduce 
blood pressure. Applied externally to the skin, it acts as a re- 
frigerant, on account of its extremely rapid evaporation. It 
stimulates the secretions of the salivary glands and pancreas, 
whereby it aids the conversion and digestion of farinaceous and 
fatty substances, and for this reason it is often prescribed with 
cod-liver oil. Unlike chloroform, it is a cardiac stimulant. 

Administration. — Usually employed in the form of vapour or 
as an atomized spray. 

Doses. — Of ether 15 to 30 minims, and of the spirit of ether 30 
to 60 minims. The ether may be inhaled from a sponge or a 
globe oro-nasal inhaler; if from sponge, the vapour should be 
conducted to the nose and mouth by a cone of paper or other 
suitable material. Ether is sometimes combined with other but 
little volatile substances, and even with some which are non- 
volatile, under the idea that they aid evaporation. As appears 
from the experiments which have been already quoted, the ether 
does promote to a small extent the volatility of substances which 
are themselves but little volatile at the ordinary temperature of the 
air, but it has no effect on non- volatile medicaments. 

Indications. — Often very beneficial in hysterical aphonia ; in 
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the dvspncea of chronic brnin.-Int.is, of phthisis, and of asthma, 
especially when this is accompanied with flatulent dyspepsia; in 
whou ping-cough and in diphtheria. 

Elhyl lodidum. 

Ethyl iodide, C.,TT 5 T, is formed by luiating toother alcohol and 
hvdriodic acid, also by the simultaneous action of iodine and 
phosphorus on alcohol. 

It is a colourless, strongly refracting liquid, possessing a 
jieculiar ethereal nnd pleasant smell, boiling at 148° F. and 
having at 60° F. a specific gravity of 1*940. But little soluble in 
water, tniscible with alcohol and ether; it burns with difficulty, 
giving off iodine vapours, and is also decomposed by light, the 
iodine being set free. 

Administration. — In the form of very thin glass capsules 
coated with silk ; each capsule contains 5 minims, the ordinary 
dose. The capsule is broken, and its contents, absorbed by a piece 
of cotton-wool, are inhaled, or an oro-nasal inhaler may bo used, 
or a spray producer. 

Properties. — Antesthetic, a uti spasmodic, and stimulant, rousing 
the respiratory centres. It increases bronchial secretion. 

Indications. — Very effective in spasmodic affections of the 
throat, larynx, and lungs; in spasmodic and bronchial asthma. 



lodoformum. 

Iodoform or tri-iodom ethane, C.HI 3 , is obtained by the action 
of iodine upon alcohol in the presence of the caustic or carbonated 
alkalies. A yellow crystalline substance, the large lemon-yellow, 
six-sided crystals melting at 119° F., subliming when strongly 
heated, and becoming partially decomposed with the evolution of 
iodine vapours; possesses a sweetish taste and a saffron -like odour. 

Insoluble in water ; soluble, according to Messrs. Martindale 
and Westcott, in 12 parts of chloroform, 10 of ether, of sp. gr. 
0'735. and ."Hi of rectified spirit ; in H of oil of eucalyptus. 

Properties.— Somewhat anodyne and anaesthetic ; powerfully 
antiseptic. Although it consists principally of iodine it is non- 
irritant. 

Administration. — As an "atomized -pray, mspe&ded in mucilage 
[■ milk, or dissolved in ether or oil, or the powder mixed with 
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water ; of the spirit of chloroform, which is a better preparation, 
20 to 60 minims in i to 1 ounce of water may be employed. If the 
chloroform be used in the form of spray, from 2 to 6 minims may 
be dissolved in a little spirit, and made up to i ounce with water, 
or suspended in mucilage. Chloroform and other volatile substances 
are frequently prescribed with slightly volatile and even non-vola- 
tile medicaments, under the idea that their volatility is. thereby 
greatly promoted. As will be seen by reference to the experiments 
on p. 28, this effect, even in the case of substances which do pos- 
sess some degree of volatility at a medium temperature of the 
air, is so small as to be of but little practical utility. 

Indications. — It is in spasmodic and convulsive affections es- 
jiecially, and in those in which there is increased sensibility and 
excitability, that this remedy is particularly indicated, its effects 
being- in some cases heightened by tin 1 addition of a small quantity 
of hydrocblorate of morphia. In 'convulsive coughs, as whooping- 
cough, combined with small doses of morphia, chloroform is often 
very efficient. Ringer points out that, ' cough very often indeed 
arises from a moi'Md condition of throat, and even when due solely 
to lung disease, the application of the mixture just recommended 
to the throat and parts about the glottis is often beneficial, in 
accordance with a .,'eneral (act dint remedies applied to the orifices 
communicating with certain organs, as the nipple, rectum, and 
throat, will by nervous communication act on the organs them- 
selves.' In laryngismus stridulus; in chronic phthisis, especially 
in fibroid phthisis ; in asthma, whether simple or complicated ; in 
angina pectoris, 

Cfdoral Hydras. 

Hydrate of chloral is produced by the action of dry chlorine 
on absolute alcohol, aldehyde being first formed and afterwards 
chloral, which on exposure to moisture becomes converted into the 
hydrate. The hydrate forms a crystalline, non-deliquescent salt, 
which is readily soluble in water, alcohol, ether, and in 4 parts of 
chloroform ; it is decomposed by the action of alkalies, with the 
formation of chloroform. 

Properties. — Antispasmodic, hypnotic, anaesthetic, and a vas- 
cular depressant. It therefore relieves spasms and convulsions, 
" produces sleep; but, since it weakens the heart, it should not be 

m in cases in which the action of that organ is enfeebled. The, 



sleep induced by chloral b calm and refra-liiog, and it does i 
occasion headache, impair appetite, or give rise to eons-tipatian. 

Administration, — May be inhaled in the form of a sprav, 
chin']- alone or combined with bromide of potassium, or with 
li\ droihlorate of morphia. 

J)(m. — 5 to 10 grains for each inhalation, to be repeated more 
or less frequently according fco necessity. As a hypnotic, 15 to 30 
grains. When it is required that the drug should act chiefly 
on the mucous membrane of the throat, larynx, or bronchi, the 
spray should contain about 1 drachm of glycerine ; and as some of 
the liquid will usually be swallowed, it is not well that the 
hydrate of chloral should l>e dissolved in more than \ ounce of 

Imticaiiont. — In whooping-cough, in asthma uncomplicated 
with heart iliivsa**, in emphysema, and in chronic phthisis. 

■ The shortness of breath affecting the emphysematous on catch- 
ing cold often yields to chloral ' (Ringer). 

ft not only produces sleep in phthisis, but it allays cough and 
checks sweating, and these results are accomplished without 
appetite and nutrition being affected. 

Aldekydum DUutwm. 

Aldehyde in formed by the oxidation of alcohol: it possesses a 
strong ethereal odour. The dilute acid of The Throat Hospital 
Phitriiiacopu-iu. contains about 15 per cent, of aldehyde, the 
remainder consisting of spirit. 

Properlien. — Sedative, resembles chloral in its physiological 
action, diminishes the frequency of the pulse hut strengthens the 
actiun of the heart, and does not occasion headache. 

Administration.—- May be inhaled in the vapour of hot water. 

Done. — 1 to 2 drachms of the dilute acid, T. H, P. in 1 pint 
of water, the temperature of which should be maintained at 140° 
to 150" F. 

Indications. — In recent catarrhs and oza?na. 

Amyl Nitris. 
An ethereal liquid produced by the action of nitric or nitrous 
acid on amylic alcohol. Specilic gravity 0-877 and boiling point 
205° F. Insoluble in water, but freely soluble in rectified spirit. 
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Properties. — An extern] relaxant, lessening greatly arterial 
tension in the arterioles. It quickens the pulse and causes the 
heart and carotids to beat strongly, giving rise to a feeling of 
fulness in the head ; the face Hushes, iu consequence of the relaxa- 
tion of the capillaries blowing of the entrance of more red hlood ; 
it lowers temperature, which it is believed to do by losspning 
oxidation ; and these effects are further explained by the union of 
the nitrite with the hiemoglobin of the blood corpuscles. 

Administration. — Best in the form of vapour, but it may also 
he inhaled in a spray, the nitiitc h.'irig dissolved in a few drops of 
spirit. As there are great differences in the toleratiun of this 
remedy it is safest to commence at first with a minim dose, in- 
creasing it if required up to 5 minims. 

Doses.— The little hermetically sealed glass tubules, encased in 
cotton-wool and silk, containing from 1 to 5 minima of the nitrite, 
will be fouud most convenient. In inhaling the remedy in the 
form of vapour there is of course a great loss, which does not take 
plaee when the spray is inhaled; consequently the dose, in the 
latter case should be .smaller, from ^ to 1 minim to commence 
with. Dr. Brunton is of opinion that the vapour is more effective 
than the spray. If too large a dose be administered it will 
occasion pallor of the face, giddiness, and sickness. 

Indiaatiom. — Very valuable in angina pectoris, especially un- 
eiiTuplicaled with mruked disease of the heart; also in the paroxysm 
of spasmodic asthma ; in nun- inflammatory croup and whooping- 
cough. Its effects on the arterial system being so marked, it should 
In' employed only with the greatest caution iu old people whose 
vessels have lost a portion of their re.-ilieiuy thrcugli degeneration 
or ossification. 

mm.ji,,,„-;nu„, 

Is obtained by dropping glycerine into a mixture of strong 
sulphuric and nitric acids, kept cool by iced water. Its specific 
gravity is 1-600, and it is slightly volatile- 

Properties. — Nearly the same as those of nitrite of amy], but 
its effects are more lasting. 

Administration. — The most convenient way is by means of 
Mr. Martindale's tablets, which consist of nitroglycerine dissolved 
in oil of tbeobroma and combined with chocolate. The tablets are 
made of various strengths ; the most suitable for general use wo 
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those containing T ' n „ grain of the remedy. In lieu of the tablets a 
1 |iev cent, solution in almond oil may be prepared, which is safer 
and more stable than an alcoholic solution. Of this the dose to 
commence with is 1 minim, gradually increased and repeated as 
may be necessary. 

Indications. — In spasmodic asthma and in angina pectoris. 

Anodynes and Narcotics. 
Papaver Somni/erum. 

The principal coiiht.il iienls of crude. Opium an' morphia, corleia, 
nrireotina, papiiverin, thebaia or parainoiphia, narcein, raeronin, 
uieoonic acid, apomorphia, with gummy, fatty, and extractive 
matters. Of these constituents none are, it is believed, volatile at 
the ordinary temperature of the air. 

Of the above principles meconin is the more purely hypnotic, 
while thebaia exhibits convulsive proportion. Morphia is both 
soporific and convulsant, the former property predominating in 
the human subject. The salts of methyl -morphia possess only 
the hypnotic properties of the morphia. Codeia possesses a feebly 
soporific property only and is useless as an anodyne. Narceia. is 
narcotic, but inferior in power to morphia ;md of very little value. 
Papaverin is soporific and narcotic. Meconin is a mild hypnotic 
and produces but little effect when administered by the mouth. 
Dr. tlarrod has given it in ^-drachm doses without the production 
of any narcotic symptoms, and says that it probably acts as a tonic 
and antiperiodic. Apomorphia is ft powerful emetic. 

Properties.— In small doses opium is excitant to vascular and 
nervous systems, increiisin;.' the fulness and frequency of the pulse ; 
in larger doses it relieves pain and causes sleep; it diminishes the 
secretions, except that of the skin, which it promotes. It reduce* 
the number of respirations and so lessens oxidation. 

Administration, — When crude opium is submitted to distilla- 
tion in water, even after the addition of an acid, no volatile 
alkaloid distils over, and hence it may be inferred that in its 
natural state it docs not contain any volatile active principle. 
But when it is subjected to a process of combustion the fumes are 
found to possess decidedly anodyne and narcotic properties, 
possibly either from the greatly increased temperature or from 
new compounds being formed. These particulars ai« of practical 



ANnl'YNI-:* AND narcotic*. 



213 



importance, since they show that it is useless to employ opium or 
itny of its preparations in oral or oro-nasal inhalers, as is so 
frequently done in ignorance. To obtain the beneficed effects of 
this remedy, therefore, it must be employed in one of two ways, 
either in the form of finnea obtained by the combustion of an 
opium cigarette, or in that of an atomized liquid or spray. It is 
possible, that by means of the cigarette a larger quantity of some 
of the more active ingredient*; makes its way into the lungs than 
by means of the spray, and no doubt when the latter is employed 
much of the opium is swallowed anil enters the system through 
the stomach. It is well in some eases to combine the opium with 
gum or glycerine, to render it more adherent to the mucous sur- 
faces. When, therefore, (he spray is used the amount of liquid in 
which the opium is dissolved must not be too considerable, and 
when the topical effects only are required care should be taken to 
avoid swallowing the liquid as much as possible. 

Doges. — One of the best preparations for use as a spray is liquor 
morphi« hydrochloratis in doses of from 10 to 20 minims, in h 
ounce of water; the effect of this will be heightened in some cases 
by the addition of 15 to 30 minims of spiritus chloroform! When 
opium cigarettes are smoked each of these should contain i to 1 
grain of the powdered drug. 

Indications. — The chief indications for the use of this remedy 
are irritation and pain ; it will therefore be found of much service 
in irritable and painful affections of the throat and larynx, and in 
the troublesome cough of bronchitis and phthisis; it should not, 
however, as a rule be employed when the. mucous mejiihraiio of the 
throat and air passages is in a dry condition. 

llyascyamtis Niger. 

The chief constituent contained in the leaves of Tfyoseyiimus, or 
Henbane, is hyoscyaiaia r hyoscyamine; this is met with in two 
forms, crystalline and amorphous, the former being the purer. 
Like many alkaloids it is destroyed by caustic potash. 

Properties. — Hyoscyaimis resembles in its properties and effects 
belladonna and stramonium, hut is milder, and, like opium, is em- 
ployed to diminish pain and allay irritation when this either dis- 
agrees or its administration is unadvisable. It is narcotic and 
sedative, is often employed to produce sleep when opium fails ; it 
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diminishes secretion from the mucous surfaces like opium, and so 
occasions dryness of the throat, but to a less extent. 

Adminislii'tiiin. — Heing non-volatile, it is best inhaled in the 
form of a spray. The preparations adapted for inhalation are the 
tincture and succus of The Pharmacopoeia, hut as the taste of these 
is disagreeable, the alkaloid may he substituted for them. 

Doses. — The quantity for each inhalation will be from 20 to 40 
minims of the tincture, of the succus the same, and of the pure 
crystallized alkaloid ,-k g to T Vj of a grain, which may be dissolved 
in a little dilute sulphuric acid. Dose of the amorphous alkaloid, 
3 [y to £ of a grain. 

Indications. — It lias been well spoken of in painful, irritative, 
and spasmodic affections of tiie throat, larynx, and bronchi, but is 
inferior to opium ; in whooping-cough and in chronic laryngitis 
and chronic bronchitis, especially with much cough. Since it checks 
secretion, it should not be inhaled when the mucous membrane of 
the throat and bronchi is already dry. 

Conium Maculatum. 

Conium, or Hemlock, owes its properties to the presence of a 
volatile oil, to which its peculiar odour is due, to a volatile alkaloid, 
conia, the odour of which resembles that of a mouse, and which is 
freely soluble in ether and alcohol and slightly so in water ; its 
most important constituent is methyl-con ia and a small quantity 
of another substiuice, lonhvibine, which is volatile, subliming in 
the form of needles, and strongly alkaline. Conia, as ordinarily 
met with, is said always to contain a considerable proportion of 
methyl-conia. 

Properties. — These are mainly due to the presence of the two 
alkaloids conia and mctliyl-conia, the action of which is different. 
The chief effect of conia is sedative and exerted on the terminations 
of the motor nerves, giving rise to more or less weakness or 
paralysis of the voluntary muscles, according to the dose ; hut this 
action is greatly modified by the presence of the nietliyl-eonia, which, 
according to Fraser and Cram Brown, not only acts on the ends 
of the motor nerves, but exerts an influence on the cord itself, tirst 
exciting and then abolishing its reflex function. Conium there- 
fore has a powerful effect in allaying muscular spasm. 

Administration. — Since conium contains active volatile prin- 
ciples it may be inhaled in the form of vapour, or as a spray. It 
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may be inhaled in the vapour of hot water to which a little liquor 
potassse has been added to separate the alkaloid, as indicated in The 
British Pharmacopoeia ; but, as I have elsewhere shown, the quan- 
tity of the extract directed to be used ia far too little to produce 
the smallest therapeutical effect. 

Doses. — Some 5 to 10 grains of the extract may be used when 
is inhaled in the vapour of hot water. If the couium 
Ixi inhaled by means of an oro-nasal inhaler 5 grains may be taken, 
but it is questionable whether, unless artificial heat he employed, 
sufficient of the alkaloids im 1 volatilized to produce therapeutical 
If the alkaloid were obtainable in the pure state and at a 
moderate price, (his would he the easiest and most certain way of 
einploving the remedy ; the dose of the alkaloid is ^ to 1 grain. 
Coni.i may be obtained of Messrs. Hopkiu and Williams at 2s. 6r/. 
per drachm. For the spray, the snecus is the best preparation to 
use, in doses of 30 to 60 minims for each Spray, or the tincture may 
be employed in 20 to 10 minim doses. 

Indications. — In most spasmodic affections of the organs of 
respiration, as in spasmodic croup and in the coughs of catarrh, 
chronic laryngitis, bronchitis, and phthisis. It is also very 
siavieeable for the relief <if pain in laryngeal phthisis and in cancer 
of the organs of respiration. 

Hydrobromate of conia has also been found serviceable in spas- 
modic affections of the organs of respiration, in doses ■' to 1 i grain. 

Aconilum Napslliis. 

Theleavesand roots of Aconite, or Monk's Hood.containaconitic 
acid, acouella, which resembles narcottne in its composition and 
properties, and tlm alkaloid acouitia. upon which the properties of 
the plant almost entirely depend. Aconitia is alkaline, uncrystal. 
lizalile, soluble in ether and aleohoi. ami freely in dilute acids. The 
principal preparation used in inhalation is the tincture, but a 
solution of the alkaloid itself is sometimes employed. 

Properties. — Locallv applied, it. produce- t in-line; a i;d numbness, 
and relieves pain. The mine effects are produced by the internal 
administration of aconite. It dilates the arterioles, according to 
Dr. Fothergill, and so lessens the supply of blood to inflamed parts. 
It lessens considerably the frequency and force of the pulse, the 
ber of respirations, and reduces abnormal teui]K>ratuve, it is 

believed, by lemoning uXJikiliuu and lis- lie change. It diminishes 
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the HMAMlrf Ac mucous membrane and skin, and henoe it d 
the throat and lessens perspiration. 

Adminitf ration. — Inhaled chiefly as a spray, but the effects 
vary with the dose and the frequency of administration. As a 
febrifuge the done at first should be small and often repeated until 
the desired results are produced, namely, free perspiration and 
diminished temperature. 

Dote*. — I to 1 minim of the tincture diluted in \ ounce of 
water may 1* inhaled every 15 minutes for the first 2 hours, and 
I lien every hour or two hours as may be necessary. This plan of 
giving frequently repeated snail doses will be found much more 
successful, as well as safer, than the administration of from ;i to 
1 5 minima at intervals of 4 or 6 hours. The done of the alkaloid 
to commence with should not exceed from a ^ gradually increased 
to J„ of ii grain ; it Bhould be prescribed in a solution of definite 
strength. With children, aconite sometimes fails to produce pei"- 
spiration. Pi-ice of aconitia about 5*. per drachm. 

/mZiea/Mw*.— The jwwer of aconite to lessen fever and to sub- 
due inflammation is surprisingly great ; it should be administered, 
however, a* soon as possible after the symptoms have set in. It 
is of proved efficacy in simple, non specific inflammatory or febrile 
affi-ctions, in acute pliiii'vn^'ilis and tonsillitis; if taken in time 
those affections very generally yield in 24 to 48 hours, the red- 
ness and swelling quickly subsiding, and mucus or pus appearing 
on the inflamed surfaces. In severe and feverish colds with chilli- 
ness and hot and dry skin ; in spasmodic or catarrhal croup. It 
is very valuable, as pointed out by Ringer, in a class of cases 
characterized by a greiit susceptibility to catch colds of a severe 
character on the slightest exposure ; these may affect at first the 
nose only, then the throat, and may extend at length to the 
bronchi and lungs. In acute pneumonia and pleurisy; in asthma, 
especially in that dependent upon or aggravated by cold, particu- 
larly in children, and in bronchi;! 1 asthma with fever. In non -febrile 
iilli-cti'ins it is useless, while tn specific febrile diseases it exerts 
but little- influence on the course and duration of the malady, 
although it may contiol somewhat the severity of any attendant 
in Humiliation. It is said to be very useful in the epistaxis of 
children, and to lessen expectoration in phthisis. 
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Atropa Belladonna. 

The recent researches of Lad enlmrg have thrown great light on 
the alkaloids of Atropa Belladonna, Datura Stramonium, and 
Hyoscyamus niger. He has shown, that while belladonna owes its 
properties mainly to the presence of atropia, which is contained in 
all parts of the plant, but especially the root, ifc also contains 
hyoscyamia, or 'light atruiiiue.' Atropia is antagonistic to morphia. 

The preparations most suitable lor inliahitiim are the tincture 
prepared from the leaves, the solution, and sulphate of atropia. 

Propertie*. — Checks secretion from the glandular structures of 
the mucous membrane, except that of the intestines, which it in- 
creases, and from the sudoriferous, salivary, and mammary glands ; 
hence it dries the throat anil mouth, checks perspiration, ami 
diminishes or arrests the secretion of saliva and milk. It at 
first increases the frequency, fulness, and force of the pulse, and 
Dr. J. Harley regards it as a [powerful heart tonic ; hut if the 
remedy be pushed too far weakness follows, and a depressant or 
paralyzing effect is produced on the spinal cord. Dr. Brown- 
Sequard points on I. tlmt both btlladuima mid ergot act especially on 
the unstriped muscular tibre, belladonna on that of the eye, on the 
vessels of the heart, and the muscular fibre of the intestines and 
bladder, whilst ergot excites to contraction, the vessels of the cord 
and uterus. Powerfully uarcolic. Topically applied it relieves pain 
and checks sweating. 

Adminiittritt'wn. — Should he inhaled as an atomized spray, pre- 
pared principally from the tincture, but also from, liquor atropia? 
when properly diluted. 

Doses.— Of the tincture, 5 to 20 minims ; of the liquor, to com- 
mence with, 1 minim in 2 to 4 drachms of distilled water ; of the 
sulphate, = T; ' ri to f ' n grain, increasing the dose as may he re- 
quired up to 5 ' n grain. The best plan is to make a solution of 
the sulphate. 

Belladonna is much better borne by children than by adults. 

Indications. — In acute tonsillitis and other inflammatory affec- 
tions of the throat, combined with aconite, if there he fever. Often 
a very effective remedy in uncomplicated whooping-cough, espe- 
cially after the subsidence of the acute stage. It will frequently 
relieve the breathing and cough of bronchi tic asthma; given in 
phthisis to allay cough, to check sweating, and to promote sleep. 
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In prescribing iif-lliit'Iorma, we must not forget that it is antago- 
nistic to opium. 

Datura Stramonium. 

Stramonium, or Thorn Apple, owes its efficacy partly to the 
presence of an alkaloid, daturine or daturia, which is probably 
identical with atropia, hut it also contains, according toLudenburg, 
hyoscyamia, or ' light daturine.' These alkaloids are present in the 
dried leaves, ripe .seeds, and seed vessels. 

Properties. — Sedii live, antispasmodic, anodyne. 

Administration. — Daturine is said to volatilize only at 140'6°F., 
and then to undergo partial decomposition, ro that stramonium 
cannot be inhaled with effect by means of oro-nasal inhalers or by 
the vapour of hot water. It is, however, volatilized when the 
leaves or the extract of the seeds are burned, and hence stramonium 
is very commonly smoked in the form of cigarettes, or in pipes 
like tobacco. The leaves are sometimes used alone or mixed with 
opium and nitrate of potash. About 20 grains of the leaves or 
about 10 of the powdered root may he smoked at a time, care 
beint! tnkeu to inlinle deeply so that the fumes may really reach 
the lungs. The quality of the drug varies a good deal. An allied 
species of datura, D. Tat uhi, is sometimes either mixed with D. Stra- 
monium or is employed alone, and Ringer states that it will some- 
times succeed when the other fails ; the reason of this is that it is 
stronger. Both are apt to lose their power when their use has 
been long continued. 

Dr. Cohen makes the following remark under the head of 
Stramonium : ' As ordinarily smoked it is doubtful whether the 
remedy gains access into the lungs ; but if the smoke as it issues 
from the mouth after the puff of the smoker is drawn back by »n 
act of inspiration, it will then he inhaled into the lungs, and the 
effect will be more certain and more prompt ; otherwise it does not 
enter the larynx, and the effect is in great measure due to absorp- 
tion by the mucous membrane of the mouth and pharynx.' 

The extract may be used either in the form of papers saturated 
with the same and burned, or the extract may be added to a 
cigarette, or, lastly, it, as well as the tincture or sulphate, may he 
inhaled as a spray. 

Doses. — The quantity of the extract to be employed at each 
hilinlii i ion is ! grain, gradually increasing the dose if necessary; 
of the tincture 10 to2U minims; and of the solution of the sulphate, 
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a quantity, t*> commence with, containing yjj to T ' ff grain of tin; 
alkaloid, increased if necessary to -^ grain. 

Since atTftmonium, like opium and belladonna, is very drying 
to the mucous membrane of the throat and bronchi, it should not 
be used where this is already greatly deficient iu natural moisture. 
Should dryness come on during the use of the remedy, this mnj 
be taken as an indication that its employment should be suspended 
for a time. Stramonium, usually with nitrate of potash, enters into 
the composition of a variety of so-called cures or specifics for asthma, 
aa, for instance, Him rod's. Bliss's, and the Green Mountain cures. 

llirarod's cure contains stramonium, aniseed, probably tobacco, 
and nitrate of potassa. Mi'. Clayton, F.C.S., who at my request 
examined it, did not detect the presence of lobelia, theiue, or 
arsenic. Whether, as some have asserted, it contains belladonna 
or not is uncertain, since the reactions for daturine and atropine 
are the same. A very good imitation of llimrod's cure may be 
made by mixing together equal parts of the powders of nitrate of 
potash, aniseed, and stramonium ; to this mixture about half aa 
much lobelia may be added as stramonium, but in most cases this 
is better omitted. 

Joy's cigarettes also contain stramonium ; a sample was found 
on analysis to be free from both arsenic and theine. 

Indications. — Stramonium is useful in some convulsive coughs, 
but the malady in which it is specially serviceable is asthma, 
particularly the nervous and spasmodic forms, hi which the lungs 
are free from any obvious or detectable disease. When smoking 
is resorted to, it should be commenced, if possible, before the onset 
of an attack, a-s if not employed till the attack be well advanced 
it usually f;iils to give the desired relief. Stramonium is of little 
service in asthma, arising from disease of the heart. 

Grindelia Itobutita. 
This remedy is much used in America for the relief of spas- 
modic affections of the organs of respiration, as bronchitis, whoop- 
ing -cough, and asthma. The two chief preparations are the extract 
and the fluid extract. The dose of the latter is from 10 to 20 or 
even 30 minims, repeated every half-hour or hour until relief is 
obtained. It may be used as a spray, the resin being suspended 
in milk or mucilage. It is said to afford great relief in asthma, 
the attacks of which it will even sometimes ward off. This 
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remedy was first introduced into this country by Mr. Mi 
of New Cavendish Street, London. 

Cannabis Indica. 

The chief active constituent of Indian liemp is cannahin, i\ 
resimns principle soluble in alcohol and ether, and obtained from 
the dried flower-tops of the female plant, which, however, also 
contain two volatile oils, to the presence of which the irritating 
and intoxicating properties are said to he due, and from which 
tannate of cannabin is entirely free. 

Properties.— A. nervine stimulant and excitant, producing 
much mental exhilaration, followed by sleep and even stupor j 
antispasmodic, anodyne, and soporific. In its anodyne and 
soporific properties it resembles- opium, but it does not affect the 
secretions like it, and doea not give rise to constipation or loss of 
appetite. It ia not often, liOTever, that it is employed to produce 
sleep. 

Administration. — The two preparations used for inhalation are 
the extract and the tincture ; the first is the most suitable for the 
preparation of cigarettes, in which form the remedy is most 
frequently employed, if inhaled as a spray the tincture or the 
tannate may be used, the resin being kept in suspension by means 
of a little alkali or gum. 

Doses.— Of the extract, J- to 1 grain for each cigarette, and of 
the tincture for the spray, 5 to 20 minims, the latter corresponding 
to about 1 grain of the extract ; of the tannate as an antispas- 
modic 1 to 3 grains in mucilage, and as a soporific 4 to 8 grains in 
pills. The quality of the flower- tops varies greatly, and this 
variation explains in many cases the comparative inefficiency of 
the remedy. Care should therefore lie taken to obtain it from a 
reliable source. It- is probable that (he alkaloid, cannabin, or its 
tannate would yield the most certain results. 

Indications.- — In twme spasmodic and convulsive diseases, 
especially in asthma. 

Lobelia Ivjlata. 

The pharmaceutical preparations of Indian tobacco are the 

simple and ethereal tinctures, both beinj; prepared from the dried 

plant gathered when in flower. It contains a volatile oil of an 

acid nature, lobelic acid, and an alkaloid which is the active con- 
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stituont, lobeline, and which cannot be volatilized without decom- 
position; it is liquid, lighter than water, and forms crystalline 
suits with the mineral acids; it is very soluble in both alcohol and 

l'ropirlies. — Expectorant, diaphoretic, depressent, antispas- 
modic, and emetic. It will thus bo seen that it resembles very 
closely in its properties Nicotians Tahaeum. 

Ailmiiiislratioii. — The herb may be smoked and the furnes 
inhaled, but the preparation usually prescribed is the ethereal 
tincture. In consequence of some ]iersons being more susceptible 
to its action than others, it requires to be administered at first 
with great caution, particularly where the action of the heart ia 
weak; very small doses frequently repeated should be employed. 
Tiio ethereal tincture is usually directed to be inhaled in combina- 
tion with other remedies by means of an oro-nasal inhaler ; but 
this method of inhalation is prohahly useless since the alkaloid is 
non-volatile. A inure certain method is in the form of the 
atomised spray. 

Doses. — The ordinary doses of the simple or the ethereal 
tincture range between 10 and 30 minims. It is well to begin 
with the smallest dose, repeated overv 1"> minutes till the symptoms 
are relieved, but if this quantity is well borne and no great faint- 
ness or sickness ia produced, the treatment may commence with a 
turner dose, from i to 1 drachm, at longer intervals, but sometimes 
a single dose will be sufficient. 

TwUeatiotU, — Prescribed principally hi bronchi tic asthma, 
miasHji'iated with disease of the heart. It should only be given 
at the onset of the paroxysms of dyspnoea, as its action is merely 
temporary and palliative. If well tolerated and the heart be not 
weak the doses for asthmatics should be considerable. It some- 
times proves useful in bronchitis accompanied with paroxysmal 
dyspnea ; often very serviceable in laryngismus stridulus, in croup, 
and in the spasmodic stttge of whooping-cough, although in this 
latter complaint it occasionally fails. It is said to be very usefid 
in simple bronchitis, though not adapted for all cases, hut only for 
those in which the depressent action of the remedy would be cal- 
culated to afford relief. Should the remedy cause faintness, nausea, 
or even vomiting, these symptoms soon disappear and are never 
ivallj dangerous. ' Lobelia intiata always allays the dyspnoea 
which iicci .in panics Capillary bronchitis in emphysema ' (Ringer), 
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Nicotiana Tabacum. 

Tobacco owes its principal properties to the presence of a liquid 
oily alkaloid, nicotine, and a volatile oil named nicotianin. The 
alkaloid is heavier than water, volatilizes at 480° F., and is of 
coarse contained in the fumes of tobacco. In strong Virginian 
tobacco as much as 6 or 7 per cent, may be present. 

Properties. — Nauseant, expectorant, emetic, powerfully de- 
pressent; applied externally, irritant. 

Administration. — Inhaled solely in the form of smoke or fumes ; 
seldom used except by habitual smokers. The leaves are some- 
times mixed with those of stramonium. 

Indications. — Not unfrequently will afford relief in a paroxysm 
of asthma, but non-smokers must employ the remedy with great 
caution. 

Cimicifuga Racemosa. 

Cimicifuga racemosa, formerly Actaea racemosa or Black Snake 
root, a remedy much employed in America, owes its activity to the 
presence of a resinous substance, cimicifugin ; soluble in spirit. 

Properties. — A nervine tonic, antispasmodic, and sedative; 
lessens the force and frequency of the pulse ; produces contraction 
of the uterus. 

Administration. — As a spray. 

Dose. — Of the tincture 20 to 40 minims in i to 1 ounce of 
water ; of cimicifugin 3 to 4 grains. 

Indications. — Said to be useful in sore throat, * simple and 
malignant, and in that troublesome chronic and obstinate disease 
in which the mucous membrane of the pharynx is quite dry and 
spotted over with inspissated mucus/ (Ringer) Given, it is 
affirmed, with much benefit in acute catarrhs and in influenza 
with headache and the feverish symptoms which ordinarily accom- 
pany acute and subacute colds. 

Piscidia Erythrina. 

A tincture and fluid extract of the bark of this plant, Jamaica 
Dogwood, are prepared. 

Properties. — Sedative, antispasmodic, anodyne, and soporific. 
When given as a narcotic it does not lessen secretion, occasion 
headache, or cause constipation. 
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Administration. — 1 drachm of the fluid extract is equal, 
according to Miutindale, to 1 drachm of the bark; the dose ranges 
between 20 minims and 2 drachms. 

Indications. — Said to be particularly serviceable in the cough 
of bronchitis and phthisis. 

Nervine Sedatives. 
Acidv.ni Ilydrvci/itniiMm D'dutum. 

The dilute hydrocyanic acid P. B., or prussic acid, contains 2 
per cent, of the strong acid, while Scheele's prusaic acid contains 
as much as 4 per cent, of the anhydrous acid. 

Properties. — Anodyne, sedative, antispasmodic, acting upon 
the nerve centres chiefly, but the acid also combines with the 
luiuimglobin, and this may interfere with the oxidation of the 
tissues. 

Administration,— Useid in the form of vapour or as an atom- 
ized spray. For the vapour, The Pharmaeopreia directs that from 
10 to 15 minima of the dilute acid should be added to 60 minims 
of cold water. Mix these 'in a suitable apparatus and Set the 
vaprui!' tlmt rises In. 1 inhaled,' but the nature of the apparatus is 
not described. The spray may be used in the form of either 
mistura amygdala? amane P. B ; aqua laurocerasi P. B., prepared 
from the leaves of the cherry laurel ; or the acidum hydi-ocyanii 
dilutum may be employed. 

Doses. — Of the hitter almond mixture from i to 1 ounce may 
he used for each inhalation, of the cherry laurel water 5 to 20 
minims in \ to 1 ounce of water, and of the dilute acid from 2 to 
6 minims in the same quantities of water. 

Indications.— -It has been stated that hydrocyanic acid acta 
chiefly through the nervous system : its administration, therefore, 
is specially indicated in certain nervous and spasmodic affections 
of the organs of respiration; in nervous, irritable, and spasmodic 
coughs ; in whooping cough and in asthma ; also in affections of 
a painful character, as in ulceration of the larynx accompa 



vith much pain. 



Bromum. 
a sea-water, chiefly i 



Bromine occurs in sen- water, chiefly in the form of bromide of 
magnesium. It is obtained by passing chlorine gas through the 
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liquor left after the common salt has teen removed by crystal liza- 
tion ; chlorine uniting with the magnesium, bromine rises to the 
surface and is separated by mams of ether. Extremely volatile at 
ordinary temperatures, the fumes evolved being ncrid and irri- 
tating. It boils at 117" F. 

Properties. — Employed chiefly in the form of the bromides of 
ammonium and potassium, the properties of which differ .somewhat 
from each other. These suits act as nervine sedatives, and hence 
are calmative, antispasmodic, and soporific, while the potash salt 
is also absorbent and deobstruent; on the other hand the ammonia 
compound, which is entirely volatile, has no depresseut action. 
Dr. Weir Mitchell rnn.-dilers bromide of lithium to l>e more effective 
than either of the preceding, in consequence of its containing a 
larger proportion of bromine, especially where the hypnotic effect 
is desired. 

'Bromide of potassium, like the chloride, paralyzes not only 
the central nervous system, but likewise the nerves, muscles, and 
heart, the central nervous system being affected winner than the 
nerves, and the nerves sooner thati the muscles, and therefore we 
conclude that these effects of bromide of potassium, which it pos- 
sesses in common with all potash salts, are due solely to the potash, 
the bromide playing no part in their production ' (Drs. Murrell 
and Ringer). 

Dilute hydrohromic acid is sometimes employed to allay 
nervous irritability in place of bromide of potassium. It is very 
sour, and the dose required is large, U, to 3 drachms. 

Administration. — In the form of spray, the vapours being too 
irritating. 

Doses. — The dose for each inhalation of the ammonia salt 
should vary from 3 to 10 grains, and of the potassium salt from 5 
to 15 grains dissolved in ^ to 1 ounce of water. The doses must 
he proportionately diminished in the case of children. The 
bromides when inhaled as sprays may sometimes be advantageously 
combined with glycerine. 

Indications. — All the hromides lessen irritation and sptsm of 
the nerves and muscles of the respiratory organs, and hence are cal- 
cu tiled to all' 'I'd relief in aii'eel ions accompanied by irritation, pain, 
and spasm ; in nervous, hysterical, and irritative coughs, in 
laryngitis siriJulossi, in croup, in whooping-cough. It is only 
in the uncomplicated and simply spasmodic forms of whooping- 
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cough that the bramideB will prove useful ; if there be any special 
use or causes of irritation, as acute catarrh and inflammation 
:ouipanied by fever, they will probably fail; 



a which c 
often very useful i 
duced by the cough i 
potassium has bee 
and larynx, with a 
parts, so as to allow n 



i the potash salt in perhaps to be preferred ; 
l allaying the distressing reflex vomiting in- 
n advanced stages of phthisis. Bromide of 
nployed to produce iuia'sthesia of the pharynx 
w to reduce the undue reflex sensibility of these 
sily of the employment of the laryngo- 
scope. It is, however, stilted that while it diminishes reflex action 
of the upper part of the pharynx it does not render it amesthetic, 
it being just as sensitive to pain as ever. The dose required for 
the purpose is large, and Dr. Mackenzie questions whether it is 
capable of so quieting the pharynx as to allow of the use of the 
i without difficulty, and he states that he finds ice more 
effective. By Cocaine the difficulty is i 
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Digitalis Purpurea. 

Digitalis, or foxglove, owes its properties mainly to the presence 

in the leaves of the non-nitrogenous substance digitaline. The 

preparations chiefly used are the infusion, the tincture, or digitaline 

itself. 

—Diuretic, a vascular sedative and heart tonic, 
diminishing the frequency of the pulse, hut increasing its force. It 
does not escape readily from the system, in which, therefore, when 
apt to accumulate. In large doses 
i the Continent in non-specific and 



l atomized spray, the active principle 



regularly administered it i 
antipyretic. Much used c 
specific febrile affections. 

A dm inUtration. — As 
being non-volatile. 

Doses.- — Of the infusion 2 to 4 drachms ; of the tincture 5 to 
1 minims; of digitaline ^ to -^ of a crain. 

Indication*. — Given us a cardiac sedative, in almost all cases 
where there is excited action, whether it be of sympathetic origin 
or due to organic disease of the heart or great vessels ; in pneu- 
monia; valuable in epistaxis and htemoptysis, os]ierially when it 
reduces the frequency of the pulse, but considerable doses of tho 
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infusion will usually be necessary ; in bronchitis associated with 
increased action or disease of the heart. 



The Inhalation of Powders. 

The inhalation of powders is very often resorted to in the 
treatment of affections of the respiratory track, and there are some 
occasions and affections in which they may be employed with de- 
cidedly beneficial effect, and when indeed they are to be preferred 
to vapours and sprays. 

When the medicament is so strong that it cannot be applied to 
the parts without exciting too much irritation, it is customary to 
mix it with some indifferent or inert substance in variable propor- 
tions, which may be soluble or insoluble, as sugar of milk, white 
sugar, magnesia, or lime. 

The treatment by the inhalation, or, as it may be termed, the 
insufflation of powders, is best suited for certain affections of the 
nose and its cavities ; next for those of the throat and pharynx ; 
and lastly, to a still smaller extent, for maladies of the larynx, 
trachea, and bronchi, and this mainly because the greater part of 
the powders used becomes arrested in the throat and before it 
reaches the glottis. 

The particular affections in which these insufflations are indi- 
cated are coryza in several of its forms, including that arising 
from hay fever and also that which is accompanied by foetid 
discharge ; in aphthae, in limited inflammations of the palate 
and throat, in aphonia, hoarseness, and in chronic affections of 
the larynx. 

When the pulverized medicaments are intended to penetrate 
into the air passages, then the inspirations must be deep and pro- 
longed. 

The principal medicaments employed in the form of powder are 
alum, tannin, borax, bismuth, nitrate of silver, mercury in the 
form of bichloride or the red oxide, carbonate of ammonia, cam- 
phor, acetate of lead, sulphate of iron, sulphate of zinc, sulphate of 
quinine, salicylic acid, and morphia. 







CHAPTER VIL. 

■. I.MIALATIO.V TREATMENT OF DISEASES OF THE ORGANS 
OF RESPIRATION.. 

Nasal Catarrh. 

Nasal catarrh, or coryza, may be defined to be an inflammatory 
affection of the Schneiderian membrane, usually due to cold, and 
which may be either acute, subacute, or chronic. The inflamma- 
tion may be limited to the mucous membrane of the nose ; it may 
extend to the sinus of High more, to the frontal sinuses, or it may 
puss downwards to the throat and even to the larynx, traehea, and 
bronchi. 

The Germans use the word ' catarrh ' in a much more compre- 
hensive sense than we do ; in fact nearly every affection of the 
mucoua membrane of the nose, throat, air passages, stomach, and 
bowels attended with a serous or mucous discharge is with them 
iienominated ' catarrh,' no matter whether this discharge is occa- 
sioned by exposure to cold, whereby inflammation has been in- 
duced, or by inflammation and irritation arising from other 
causes. 

In England, formerly the am of the word 'catarrh ' was for the 
most part confined to the affection of the mucous membrane of the 
nose and throat due to cold only ; now, however, the causes giving 
rise to nasal flux being better understood, the word is employed in 
se, although we have not yet learned to speak of stomach 
and intestinal catarrhs. 

The causes of catarrh may lie divided into exciting and predis- 
posing, or constitutional. 

One of the most frequent exciting causes is without doubt 
sudden exposure to cold, although the manner in which this ope- 

a is not exactly known. The local effect of cold on the mucous 

mbrane is to produce con tract ion of the vessels, followed as 

Q2 
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soon as reaction sets in by an increased flow of blood to the part, 
and in some cases by increased secretion. Among other exciting 
causes are strong sunlight, which with many persons gives rise to 
sneezing, and a temporary flow of mucus ; and the continued in- 
halation through the nostrils of irritating substances, as different 
kinds of dust and powder, including the pollen of grasses. 

Among the predisposing causes are youth and old age, particu- 
larly, constitutional susceptibility, a strumous and rheumatic 
diathesis, and general debility. 

Infants also are very liable to nasal catarrh or coryza, and 
when thus affected, in consequence of the narrowness of the mea- 
tuses, they experience great difficulty in breathing through the 
nose, so great indeed that they are often unable to suck and have 
to be fed by hand. 

Catarrh sometimes prevails epidemically, but there is no 
conclusive evidence to show that it is catching, as is commonly 
supposed. 

Not unfrequently a running from the nose follows the suppres- 
sion of some habitual discharge, but these cases can scarcely be 
regarded as instances of veritable catarrh. 

Again, the nasal complications which simulate catarrh more or 
less, and occur in scarlet fever, measles, &c, are not to be regarded 
as examples of catarrh, since they are due to specific poisons, and 
nothing of this kind has been discovered as yet in ordinary catarrh. 
It is extremely doubtful also, whether influenza is to be regarded 
as a simple catarrhal affection. 

The symptoms premonitory of an acute nasal catarrh are lassi- 
tude, chilliness, fever, heaviness of the head, with perhaps some 
degree of frontal pain or headache ; soon sneezing sets in, usually in 
paroxysms, the mucous membrane becomes dry and swollen, the 
nasal passages being narrowed, with, as a consequence, more or less 
difficulty of breathing through the nose and some alteration of the 
voice. Although the membrane is at first dry, this state is soon 
succeeded by the discharge of a thin saline and irritating liquid, 
which is often thrown off in great abundance. 

These symptoms are characteristic of the acute stage, which 
after an interval of two or three days passes into the subacute and 
chronic stages ; the fever disappears ; the tumefaction is lessened ; 
the discharge loses its watery and scalding character, gradually 
becomes thicker, is more mucoid and in some cases even muco- 
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purulent and streaked or spotted with blood. As the catarrh 
draws to an end, the discharge becomes thinner and more trans- 
parent, but is usually less abundant and no longer possesses the 
Nunie irritating qualities. 

The chronic stage, in simple and typical cases, soon passes 
away, but occasionally it is indefinitely prolonged. 

Sometimes the disease is limited to the anterior portion of the 
nasal passages ; at others it may extend to the posterior part, 01 
the mischief may involve the antrum or the frontal sinuses, as may 
he indicated by painful sensations in those situations. 

The mucous membrane, in consequence of the discharge, be- 
comes more or less denuded of epithelium, excoriated or super- 
Pficially ulcerated. 
Usually the affection terminates without leaving any per- 
manent structural effects, though, if the chronic stage be greatly 
prolonged ov the patient sutler from repeated attacks, it may result 
in permanent thickening or liypoHrnpliy of the Rclmciderian mucous 
membrane, or in atrophy, especially of its glandular structures, in 

I ulceration, or in what would be usually called oki'iih, that is to say, 
in a discharge possessing peculiarly offensive properties. 
It is in the young, the aged, the debilitated, and the constitu- 
tionally susceptible, that colds are apt to recur. Colds are also liable 
to extend to the pharynx, along the Eustachian tube, producing 
in some cases deafness, or even to the larynx and bronchi. 

When the chronic stage of tin: catarrh is prolonged, the charac- 
ter of the discharge H ill vary considerably ; it may be thin, watery, 
and abundant or even excessive (rhinorrhuca), or scanty and 
thick. 

When the ehronie stage is greatly prolonged, a very careful 
examination should be made, with a view to discover whether 
the discharge may not be kept up by some other cause, as by 
ulceration, syphilitic or otherwise, or by the presence of polypi, 
adenoid or other morbid growths. 

If the discharge be decided! v purulent, it may possibly depend 
upon leucorrhceal or gonorrhceal infection, but in such cases tlie 
irritation and discharge will usually extend through the lachrymal 
ducts to the conjunctiva. 

Treatment. — The principles of treatment are Justine same, 
whether the catarrh bo confined to the nares, include the frontal 
ainuses, extend to the throat, or embrace all three parts. Catarrh 
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of the throat is simply an extension, in most cases, of the disease 
from the nares ; indeed, in catarrh in the head there is very generally 
a tendency to descend successively to the lower and deeper portions 
of the air passages, as the larynx, trachea, and bronchi, and even 
lungs. This descent is very apt to occur in delicate persons and 
in those who are disposed to lung mischief; the apices of the 
lungs becoming chronically affected, the catarrh not unfrequently 
leads to structural alterations, and thus in some cases lays the 
foundation for tubercular deposit. 

The treatment must of course be modified according to the stage. 
In the premonitory stage it should be abortive, that is, measures 
should be adopted with a view to stop the catarrh at the onset 
and before it becomes fully developed. In the acute stage it 
should be on the principle of derivation, that is to say, the nasal 
congestion should be relieved by diverting it into other channels, 
as particularly the skin and bowels, while in the subacute and 
especially the chronic stages, local measures are particularly 
indicated. 

The abortive treatment, to be effective, must be commenced at 
the very earliest moment possible, when the symptoms are pre- 
monitory rather than positive. 

Various remedies have been employed with a view to arrest 
the development of a catarrh. Of these, some act on the nervous 
system soothingly by allaying irritation, others by stimulation, 
others antiseptically, and others again by derivation. 

The chief soothing remedies are chloroform, inhaled through 
the nostrils, tincture or some other preparation of opium, applied 
as a spray or taken internally, or a powder of opium and bismuth 
insufflated or used as a snuff, or camphor, which may be used in 
powder, in vapour, or in spray. 

The chief stimulant remedies are a solution of ammonia or 
carbolic acid, separately or combined, as they are stated to be in 
the popular remedy known as ' alkaram.' The fumes should of 
course be strongly inhaled. 

The combination of ammonia and carbolic acid is an excellent 
one, for not only are the effects of both remedies obtained, but the 
volatility of the carbolic acid becomes greatly increased by the 
formation of carbolate of ammonia. Another stimulant sometimes 
used is acetic acid. 

The derivative remedies which are specially suited for the 
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treatment of catarrh in the acute stage, are those which act either 
by reducing the fever, as aconite, or which act upon the kidneys, 
as chlorate of potash, on the skin, as spirit of nitrous ether, or 
on the bowels. Pulvia ipecac. Co., or Dover's powder, acts both as a 
sedative and sudorific. 

One of the very best of all remedies for colds accompanied by 
symptoms is aconite. This should be taken or inhaled, in 
the manner already pointed out in the chapter on the Therapeutics 
of Respiration. 

Another genera] remedy given, it is affirmed with great benefit 
in catarrh and influenza ill the acute stage, and while there is fever, 
soreness, and aching pains in the limbs and body, in acttea race- 
mosa, or black snake-root. 

At the same time that aconite or snake-root is administered, 
the vapour of hot water may be inhaled with advantage, simple 
or medicated, as with extract of conium ; or warm, emollient, 
medicated sprays may be inhaled of infusions or decoctions of 
poppy -heads or marsh mallow. These may he rendered more 
I'lUci ive in some eases hy the addition of a small quantity of either 
extract of poppy or lettuce ; or, lastly, a spray of almond emulsion 
may be used. These inhalations may be repeated three or four 
times a day. 

When the subacute stage has been reached, a remedy much 
extolled in the early stage of cold in the head is chlorate of potash ; 
if taken early enough it will, according to Dr. Leonard Sedg- 
wick, stop many a cold, and it will quickly relieve the feeling of 
si idling of the nose, soreness of the throat, and hoarseness of the 

The efiicacv of I'limllicnl spmys will lie increased by the addi- 
tion of a few grains of chloride of sodium ; or the fumes of ehloride 
of ammonium may be inhaled in the manner and with the 
apparatus which has been already described and figured, hut this 
last remedy is perhaps still better suited to the chronic stage. 

The remedies best adapted to the third or chronic stage of 
catarrh, described by some writers as a separate affection, comprise 
some which act soothingly, some as mild stimulants, others as 
solvents for the thickened mucus, and again others which are 
astringent and which are designed to check the discharge when 
too abundant. The solvent remedies include particularly chloride 
of sodium or salt, and the carbonates of soda and potash ; chloride 
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of ammonium is mildly stimulant, while alum, gallic and tannic 
acids are all suitable astringents. 

As the chronic stage is reached, the secretion, previously thin 
and watery, becomes gradually thick and tenacious. It is in 
such cases that the use of the solvent spray is specially indi- 
cated; but later on, when the chronic stage has become pro- 
longed and the mucous membrane shows signs of relaxation, the 
astringent glycerides must be employed in the form of sprays, 
to complete the cure and to give tone to the debilitated struc- 
tures. 

Sometimes solid masses of hardened mucus are formed in one 
or even both nostrils, plugging them up more or less and so 
rendering respiration difficult and most uncomfortable ; then the 
warm emollient alkaline injections should be strong and frequently 
repeated, and should afterwards be followed by efficient astrin- 
gents. 

In very obstinate cases it may be necessary to employ more 
powerful astringents, as sprays of acetate of lead, sulphate of zinc, 
or tincture of iodine. 

If the discharge be foetid, a weak solution of carbolic acid 
containing a little glycerine will usually remove this condition. 
This inhalation will be the more effective if preceded by the em- 
ployment of the nasal douche. 

Dry Nasal Catarrh. 

The causes which lead to this condition appear to be but im- 
perfectly understood. It is denned to be a dry state of the nasal 
mucous membrane with the formation of thin, dry, and adherent 
flakes of mucus, which often emit an offensive odour, and leading 
in many cases ultimately to atrophy of the turbinated bones and 
considerable enlargement of the nasal passages. 

The flakes of mucus may present various tints of grey, yellow, 
or brown, and when they emit an offensive and characteristic 
odour the case is regarded as one of true ' ozaena,' to which indeed 
this term is now in general limited. Sometimes, in place of flat 
scales, masses of a considerable size and often of an elongated form, 
moist on the outside but dry within and variously coloured, are 
expelled from time to time. These masses are obviously of slow 
formation, and usually proceed from the upper part of the nasal 
fossa. 
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The adherence of the dry flakes to the mucous membrane gives 
rise to irritation and leads to attempts to remove them, which 
sometimes occasion slight hemorrhage. Usually the subjacent 
membrane is entire, hitt occasionally ^u[ifi fk-ial ulcerations may 
be delected; but when deep ukeiat ions are found to be present 
the case is in all probability no longer one of oztena, but is de- 
pendent on struma or syphilis. 

Dry nasal catarrh is essentially a chronic and persistent con- 
dition, occurring chiefly in children and but aelduni in adults after 
middle life. 

At first iind for some considerable time the mucous membrane 
is somewhat hyper tropliied, hut after the complaint lias persisted 
for months, or even years, it becomes thin, atrophied, and more like 
a serous than a mucous membrane, I ho I url limited bones I hem selves 
usually ultimately participating in the atrophy. The effect of the 
wasting is that the. nasal passages become large and open, a con- 
dition which, according to some authorities, is noticed at an early 
stage of the affection and which is considered to be one cause of 
the drying of the mucus. 

Although the scabs genendly possess a peculiarly fetid odour, 
there are some exceptions to this rule, and several explanations of 
the cause of the odour have been advanced, which, however, are 
not satisfactory : one is that it is due to the decomposition of the 
mucus, another that it is owing to ferment ive changes therein. 
A very simple explanation, and one which scorns probable, is the 
following ; '['lie surface of the otherwise dry Hakes next the mucous 
membrane is always more or less moist, the air being at the same 
time in a great measure excluded ; thus on this surface the precise 
conditions exist which are favourable to decomposition, and this 
of a peculiar kind. If an organic liquid, such as beef-tea, be 
partially excluded from the air, and if it be placed in such a situa- 
tion that it retains only a moderate degree of warmth for some 
hours, it will often be found at the end of the time to have acquired 
a most disagreeable odour, while if a portion of the same liquid be 
freely exposed to the air and be allowed to cool naturally, it will 
remain sound and good for a considerable ]>eriod. This fact is well 
known. 

Now as to the causes of dry nasal catarrh. In some cases no 
specific or special cause is discoverable, but a considerable number 
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of such cases are associated either with a scrofulous diathesis or 
with a syphilitic taint. 

Treatment. — Dry catarrh is a peculiarly obstinate affection, and 
when it is accompanied by fcetor it is usually regarded as incurable, 
although it will still admit of great amelioration when suitably 
treated. 

When the disease is traceable to any constitutional diathesis 
or malady, the treatment of this will occupy the first place in im- 
portance, but the local treatment is capable of affording very great 
comfort and relief. 

The local treatment has for its principal objects the softening 
of the mucous scales, the prevention of their drying, and the cor- 
rection of the fcetor. 

The first object is aimed at by the inhalation of the vapour of 
hot water, by warm emollient and anodyne sprays, and particularly 
by the employment of solvent and alkaline sprays, composed of 
carbonate of potash, chloride of sodium, or borate of soda. These 
three remedies may be all used in combination together with a 
small quantity of glycerine. 

The most suitable antiseptics for the fcetor are those of a non- 
irritating and non-drying character, and include sprays of quinine, 
salicylic acid, and permanganate of potash. Carbolic acid or 
resorcin would probably be too caustic, and iodine too drying. 

With a view of remedying the dry condition of the nasal 
mucous membrane, Gottstein introduces into the nasal passages 
plugs or tampons of cotton- wool ; these may be dry or variously- 
medicated : by their presence they excite the mucous membrane 
with which they come into contact to secretion, and so bring about 
a moist condition. These appliances are, however, most disagree- 
able and trying, and a further objection which may be urged 
against them is, that in all probability they would not nearly cover 
all the surfaces affected, since the mischief sometimes extends into 
the frontal sinuses. It is not necessary that the tampons should 
be worn for more than an hour or two at a time, and no doubt 
they do in some cases afford considerable relief. 

Dr. Morell Mackenzie states, that remedies which stimulate the 
mucous membrane certainly do good, and recommends the insuf- 
flation of a powder consisting of 1 part of red gum to 2 of starch, 
while Bosworth has expressed himself very favourably of a powder, 
composed of 1 part of sanguinaria to 3 of starch ; but this applica- 
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tion is much more irritating, :md Mackenzie advises tliiit it should 
be considerably diluted before being used. 

Formerly almost any disease of the nasal passages attended with 
foetid discharge would have been regarded as a case of ozsena, no 
matter from what cause the fcetor proceeded, whether from 
polypi or other morbid growths, from deep ulcerations or diseased 
bone ; but the confusion attending such a use of the word has 
led to its restriction to cases of dry catarrh accompanied by fcetor. 

Hay Fever. 

This troublesome and distressing complaint, and which would 
appear to be on the increase, has received several nuiups, none of 
which are altogether satisfactory, as hay asthma, hay fever, sum- 
mer catarrh, and pollen catarrh. The asthmatica! paroxysms are 
merely the con sequences of the irritation set tip in the Schneideriim 
and adjacent mucous membranes ; the fever is often inconsiderable 
and not attended with any marked elevation of temperature. 
Again, the disease is not confined to the summer months, while 
the catarrh may be excited by other causes than by the pollen of 
certain plants. 

The causes are divisible into the prf.dUjirmim and exciting ; the 
former include particularly race and constitutional predisposition. 

With respect to race, it is a remarkable and hitherto unexplained 
fact that English and Americans are the chief sufferers. 

The peculiar constitutional piv. Imposition may lie either heredi- 
tary or acquired. The precise nature <>f this predisposition is not 
known, hut it is usually characterized by the possession of a nervous 
and excitable temperament. It is in this way that the prevalence 
of the disease among educated persons of the upper classes has been 
explained. 

It seems to me to be probable that the condition, inherited or 
acquired, of the mucous membrane of the respiratory track in somo 
persons may be an important predisposing cause or factor. It IB 
well known that the mucous membranes of some persons are par- 
ticularly prone to go wrong and to become variously affected, as 
with catarrh or dian-hcea ; further, that the mucrniB membrane 
which has suffered frequently from catarrh, has its sensibility 
greatly increased, and so becomes moi* than ordinarily susceptible 
o irritation ; and again, it Kin scarcely be doubted that a mucous 
lembrane which has been repeatedly the seat of catarrh must 
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suffer to some extent in its minute organization, and in this way, 
in some instances at least, a disposition or proneness to hay fever 
may be established. However this may be, when the mucous 
membrane of the eyes, lachrymal ducts, nose, pharynx, larynx, 
or bronchi, and especially the nasal fosrce, has been repeatedly 
subjected to hay fever, it is scarcely to be believed tbat it can 
altogether escape unharmed and return to its normal condition. 
Dr. Morell Mackenzie, it is time, states that he has never found 
'anything more than general congestion,' and further that ' hay 
fever leaves no permanent structural lesion liehind, and it cannot 
therefore be said to have any pathology.' Dr. Daly, of Pittsburg, 
on the other hand, believes that there is an intimate relation be- 
tween the so-called hay fever and chronic nasal catarrh, and this 
view he supports by some well-marked cases which fell under his 
own observation. The patients had suffered from the complaint 
for 15 to 21 years ; in two of the cnaes there was thickening of the 
turbinated bones, and in one a polypus, and as soon as the parts 
were restored to their nonim! oondil inn die di sense erased. These 
views have since been supported by Roe and Hack in the 
' Archives of Laryngatomy ' for 1882, iind they are important as 
bearing on the subject of treatment. 

Another fact worthy of notice in the etiology of the disease is, 
that those who live in towns and afterwards go to the country are 
more liable to the disorder than habitual dwellers in the country. 

We may now refer to the chief e.cji'iity causes. 

These are dust of some kind or other, and strong light, espe- 
cially sunlight : these, singly oi- i-onibined, frequently give rise to tits 
cf violent sneezing and curvzi'i, especially in those whose Sehnei- 
derian membrane is characterized l>v extreme sensitiveness. Some 
forms of dust are of course much more irritating than others, and 
even the smell of the powder of ipecac uutiha- is capable in some 
rare instances of giving rise to symptoms winch resemble those of 
hay fever. It has, however, been fully established by the re- 
searches and experiments of Blackley that the general exciting 
cause of hay fever is the dust or powder of pollen, almost always 
that of hay or of some of the cereals. Probably the chief reason why 
these kinds of pollen are most frequently the exciting causes of 
the catarrh is, that at certain times of the year they are far more 
abundant in the sir than is the pollen of all the other kinds of 
flowers and trees put together. 
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There are, however, some other kinds of pollen which 
rticularly irritating to the Schneiderian mucous membrane 
s that of the rose, which in America has so frequently excited 
e disorder that it has there received the name of 'rose fever, 
.nother kind of pollen common in America, that of a species of 
wormwood or artemisia, is also known to produce similar effects 
and Dr. Paget, of Omit ' rosbv, states, he finds in his own case, 
when the complaint has once set in, that inhaling the perfume •>( 
almost any tlower in full bloom will bring ou auattack. It would 
be interesting to know, whether he finds the same effect to be 
produced by flowers which are destitute of pollen, as are many 
double flowers, including most cultivated roses. 

The question may now 1* asked, What imparts to pollen its 
peculiarly irritating qualities'? Is it the form of the envelope of 
the granule, the irritation due to the root-like prolongations which 
spring from it when in contact with moisture, »r is it the contents 
of the granules, which K'cinrio < lis. -barged from the tubules when 
these rest on any moist surface 1 It has been shown that pollen as 
a whole when applied to the skin is capable of setting up irritation 
therein. It can hardly be the form of the granules which occasions 
the irritation, since that of the' Imminace.'p is of the simplest kind, 
and there are a great variety of other granules, as those of the 
natural order Com[»)sitje, which are covered with spines and are 
really irritating. 

Each pollen grain consists of a comparatively strong external 
membrane, in which are certain slits or holes, which are intended 
for the passage of the tubes which convey the granular fertiliz- 
ing liquid. When the pollen falls on the stigmata, the grains, 
particularly those of the Gmniinaeea>, which me elongated and tri- 
lobed, swell up, become more or leas rounded, the slits or apertures 
open out, thus allowing of the issue of the three tubes ; these gra- 
dually elongate, penetrate downwards through the stigmata to the 
ovaries, where their contents are finally discharged, and the act of 
furl i liait ion is accomplished. The grains of some plants give issue 
to a great many more tubes than the grasses. 

The symptoms are either those of catarrh, or of catarrh and 
asthma combined, and either with or without fever. Although 
the most frequent cause of hay fever is pollen, there is reason to 
iat the application of other povdan, organic and inorganic, 
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is capable, when these are inhaled continuously for a sufficiently 
long period, of inducing a precisely similar affection. 

It is not necessary to enter into any lengthened description of 
the symptoms of this well-known but most troublesome affection ; 
it assumes two forms, the catarrhal and the asthmatic, which are 
often combined, but which may exist more or less independently. 
The attacks are usually ushered in with considerable irritation 
and itching of the eyes and nose, with frequent fits of sneezing 
and discharge; the mucous membrane of the nares becomes so 
much swollen in the more severe cases as to almost entirely 
obstruct respiration by the nose. When combined with asthma, 
the seizure usually takes place in the day-time, and this, together 
with the sudden onset of the disease, the period of the year at 
which it occurs, and the attendant itching, serves in most cases 
to distinguish the affection sufficiently. Another diagnostic 
symptom is the puffiness of the eyelids. 

The unsatisfactory nature of the term ' hay fever/ by which it 
is almost always distinguished, is shown by the general absence 
of constitutional disturbance and of those symptoms which in 
their aggregate denote fever. 

Treatment. — To be successful, this must to a large extent be 
local, and inhalation should play an important part in it. Dr. 
Morell Mackenzie writes, ' I trust very little to local measures in 
the treatment of hay fever.' 

The first thing to be done is to get away if possible from the 
influence of the pollen of the grasses and cereals, either by going 
to the seaside or by taking a sea trip, although these remedies, for 
some obvious reasons, are not always successful. One of these is 
that when the wind blows from the land it may convey the pollen 
far out to sea ; another possible occurrence is, that the patient may 
carry the pollen about with him in his clothes. 

The next step, when removal from the locality is not practica- 
ble is to preclude as far as possible, on the principle that preven- 
tion is better than cure, the entrance of the pollen into the nares. 
This object is difficult of accomplishment, but various suggestions 
have been made to carry it into effect, and some of these have 
proved more or less effectual. One of these is, that the patient 
should plug his nostrils with cotton-wool or wadding by means of 
one of Gottstein's screw tampons. Of this plan one is tempted to 
observe that the remedy must be almost worse than the disease. 
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Plugging the lachrymal ducts with small glass rods has been re- 
commended by Hannay, as also the employment of a clamp to 
close the nostrils. This last ia more feasible and a far les3 dis- 
agreeable plan than those previously noticed, although one is led 
to remark of all these proceedings that even if they succeeded in 
completely preventing the entrance of the pollen into the nares, 
the channel by the mouth would still he open. 

The glycerine nasal plug devised by Dr. M, D. O'Connell is 
leas open to the objections which may be urged against the other 
nasal plugs proposed, and it acts on a totally different principle. It 
consists of a small piece of cotton-wool saturated with glycerine, 
which is to be iutrodnced into one or both nostrils for an hour 
at a time. It causes a copious watery discharge, which greatly 
relieves the congestion. Dr. O'Conncll found it very useful in his 

Another plan which lias been recommended is to wear a three- 
ply fine gauze, veil, and this, it is stated, has been found very use- 
ful. It should be open at both ends, attached to the hut by one 
extremity, and the other, after lieing passed oxer the face, is to be 
folded round the neck and shoulders. 

It seems to me, that in place of aiming ;it the plugging or clos- 
ing of the nostrils, the effort should be made rather to filter the 
air, and so to deprive it of pollen before it enters the nares. This 
object is, indeed, very imperfectly accomplished by the veil above 
referred to ; but it will be still better effected by wearing the 
recently devised nasal respirator of Dr. George Moore, which has 
already- been described, provided this is carefully and properly 
Docked with cotton-wool ; or the respirator of Dr. W. Williams. 

A very obvious precaution, and ono which is attended with a 
litigation of suffering, especially when the eyes are affected, is lo 
some well-fitting tinted spectacles. 

A great variety of remedies, chiefly intended for inhalation, 
have been recommended for hay fever, and some of them have been 
lauded as specifics. They may for the most part be divided into 
five classes : powders, volatile stimulants, inhaled either as vapours 
or liquids; antiseptics, anodynes, mid astringents. 

The powders consist either of substances which are soluble in 
the nasal mucus, or insoluble, or both combined. One would say 

these substances, so far as they are insoluble and consist of 

pable particles, although some of them may be temporarily 
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beneficial, that they are more likely to do harm than good by 
their mechanically irritating effects ; their soluble constituents 
are of course less permanently irritating, and may in some cases 
give a brief relief, due in general to their strongly stimulant and 
anodyne constituents. 

Amongst the remedies of this class Ferrier's snuff, Himrod's 
cure, and Dr. Granville's powder may be mentioned. 

Dr. Ferrier's snuff consists of hydrochlorate of morphia 2 grains, 
subnitrate of bismuth 6 drachms, and powdered acacia 2 drachms ; 
from ^ to £ of this may be used as snuff in the course of 24 hours. 

The general composition of Himrod's cure will be found de- 
scribed under the head of Stramonium. 

The powder recently devised by Dr. J. Mortimer Granville, to 
which he has given the name Pulvis boracis co., consists of Boracis 
pulv. gr. xx. ; Capsici pulv. gr. xv. ; Ammonise carbonatis gr. x. 

Dr. Granville states in the .' British Medical Journal ' of June 
21, 1884, 'that the powder acts by exhaustion of special irritability 
by intentional excitation/ and also ' that a third application gene- 
rally, occasionally a fourth, at intervals of three or four hours will 
entirely cure the affection. I use the word " cure " advisedly.' 

Of the volatile stimulant remedies that have been inhaled none 
has given greater, though only temporary, relief than the vapour 
of strong ammonia or its carbonate, and one or other of these 
forms the chief constituent of many of the preparations sold as 
cures for asthma. 

The chief antiseptic remedies which have been employed are 
quinine, salicylic and carbolic acids. Quinine has been specially 
praised by Helmholz, who used it as an injection, but others have 
expressed disappointment at the results obtained. Mackenzie states, 
that in a few cases benefit was derived, in most cases no effect was 
produced, while some patients were actually made worse. 

In the same way salicylic acid, 1 in 1000 parts of water, has 
been injected into the nares, and with the effect, it is affirmed, of 
cutting short the attack. Mixed with starch, salicylic acid in 
powder may be insufflated. 

Carbolic acid probably acts less by its antiseptic properties, tnan 
by its effects in deadening for a time the sensibility of the nasal 
mucous membrane. 

Of all the remedies employed there are probably none which 
are more generally beneficial, although the relief afforded is but 
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temporary, than anodynes, especially opium and belladonna, in the 
form of atomized sprays. Mr. Phillips particularly recommends 
belladonna. Mr. Lennox Browne believes that this acta by its 
drying effect on the mucous membrane of the mires rather than by 
its narcotic properties. The combination of astringents with nar- 
cotics gives in many cases great relief, as does also brushing over 
the mucous lining of the nose with a strong solution of nitrate of 
silver or the inhalation of a wraTwTr solution as a spray. 

The sudden and violent fits of sneezing and the running from 
the eyes and now constitute two of the most troublesome symptoms 
and accompaniments of hay fever ; for these certain remedies have 
been specially recommended, and all of them doubtless often prove 
serviceable. One of these is the inhalation of a spray of sul- 
phurous acid, another the inhalation of the vapour of iodine or of a 
spray of iodide of potassium, 5 grains to the ounce. Dr. Binder 
states that arsenic never does any good in the paroxysmal snei'zini* 
of hay fever; cocaine would probably givallv ntiero such attacks. 

A local treatment of a totally different kind has recently been 
anployed, namely, the galvauo-eautery ; the object of this appli 
tion is to effect a permanent alteration in the condition of the hyper- 
sensitive mucous membrane. 

Dr. Daly is of opinion that some local lesion, such as hyper- 
trophy, is always to be found in some portion of the mu 
brane of the nasal track in hay fever, and in this opinion Dr. John 
O. lioe, of Rochester, New York, jigret's, and Dr. Daly lias employed 
the gal vano- cautery in some cases with good effect. Mr. Lennox 
Browne also speaks favourably of the galvano-cautery. In connec- 
tion with this treatment the difficulty may be pointed out of 
reaching by the means indicated the whole of the affected 



Again, Lefferts, of New York, has been in the habit of treating 
a hyportrophied condition of the nasal mucous membrane with 
either faming nitric, glacial acetic, or chromic acid. 

I will now briefly summarise the treatment to be pursued in 
most cases of hay fever. 

First, one or more of the preventive measures already referred 
to should be adopted : removal to the seaside or a voyage, the 
wearing of tinted spectacles and also Dr. Moore's nasal respirator, 
or a veil or some other effective covering for the whole face, if 
eyes are affected, and if not, for the mouth and nose only. 
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If these mea 
resorted to. 

Every morning and evening the mucous track should be 
thoroughly cleansed with the nasal douche, for which tepid water 
may be used, or better still a strong decoction of poppy-heads ren- 
derod slightly alkaline with carbonate of suda. 

If there he considerable tumefaction of the mucous membrane 
and the passages be obstructed with thickened mucus, a spray of 
carbonate of soda should be vigorously inhaled, about in grains of 
soda to 1 oz. of water. 

If there 1* much irritation or pain, then cither opium, morphia, 
or belladonna in spray or powder may bo used. 

When the tumefaci ion and irritation are greatly subdued, then 
astringent remedies may be used, or a solution of nitrate of silver, 
3 to 5 grains to the ounce. This may be inhaled as an atomized 
spray ; but if the solution be applied by means of a brush, then it 
should be stronger, 20 grains to the ounce. 

Other atomized sprays which will often be found serviceable, 
acting partly by their drying effect on the mucous membrane and 
partly by diminishing its sensibility, are sprays of solutions of 
tannin or of acetate of lead. For the affection of the eyes a colly- 
rinm of acetate of lead or sulphate of zinc, 2 grains to the ounce, 
may be employed. 

Should there be paroxysmal allacks of ih-spnreu, these must be 
treated in the ordinary way, and chiefly by antispasmodics ;uid 
anodynes. A little chloroform or ether, or better still the two 
mixed, or the fumes of nitre paper, should be inhaled from time to 
time. Dr. Hyde Salter found nauseating doses of ipecacuanha 
very serviceable in cutting short the dyspnoea of hay asthma, 
and preferred it to tartar emetic. 

Many cases of hay fever occur, as already stated, in persons of 
nervous temperament, with occasionally accompanying debility. 
For this condition the administration of suitable tonics is indi- 
cated, as quinine, arsenic, or valerianate of zinc. Dr. Morell 
Mackenzie recommends the prolonged use of pills containing 1 
grain of valerianate of zinc and 2 grains of the compound assafretida 
pill; he advises his patients to begin taking them as the season 
for hay asthma approaches, and he states that the prophylactic 
and other beneficial effects are considerable. 

Should all the measures adopted fail to afford the relief desired, 
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then the galvai to -cautery may be resorted to, if necessary ; it is but 
little painful. 

Hypertrophy of the A'agal Mucous Membrans. 

As a consequence of repeated catarrhs, especially in the young 
and those of scrofulous diathesis, thickening or hypertrophy of the 
nasal mucous membrane is apt to occur; this may be confined to 
the anterior portion of the lower and middle turbinated bones, 
but not unfrequently the posterior parts are involved. When the 
thickening occupies the latter situation, mulberry-! ike, adenoid 
growths are prone to be formed; these may either present a 
reddish colour, when they are disposed to bleed, or they may be 
paJe. The thickening is usually bilateral. 

This condition is revealed especially by the narrowing of the 
nasal pMClflee iuid tlie formation, of adventitious growths, includ- 
ing polypi, which, if large, may give rise to reflex phenomena, as 
cough, Bpasm, or even asthma-like attacks. 

The symptoms which first attract attention are those of an 
unusually severe and prolonged nasal catarrh, accompanied with 
considerable difficulty of breathing or even inability to breathe 
through the none, and with alteration of the voice, wliioh assumes 
a nasal character. In consequence of the difficulty of breathing 
through tie nose the mouth is usually kept open, a symptom 
common to this affection and to the presence of polypi or other 
morbid growths in the nasal passages. 

The diagnosis of this affection is on careful examination not 
difficult : the fact of the thickening affi-cfin^ both sides alike, and 
being usually confined to the lower and middle turbinated bones, 
"ill soive to distinguish it from cases of polypi, although there 
would appear to be some connection between the two affections, 
since they not (infrequently coexist. 

TriiiliH'iil. — The treatment at first should consist in the use of 
soothing, anodyne, and mildly alkaline or solvent sprays, which 
tend to promote rather than to check secretion, and thereby to 
lessen congestion and to diminish the tumefaction and hyper- 
trophy of the membrane. With this view, the nasal plugs steeped 
in glycerine of Dr. O'ConneU would be likely to prove of service 
by encouraging exosmosis. 

Should this object be accomplished to some extent, then unirri- 
tating astringents should he employed in the form of spray, as 
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those of the glyoerides of alum and tannin or sprays of acetate of 
lead. It will be necessary that these sprays should be injected 
into the nares both anteriorly and posteriorly, and their effect 
may be aided in some cases by the insufflation of astringent 
powders composed of tannin with a little powdered opium. In 
the absence of any acute symptoms, and when the mucous mem- 
brane seems to be relaxed, a spray of solution of perchloride of 
iron will be likely to prove beneficial. For the quantities of the 
medicaments generally- employed the reader is referred, in order to 
avoid repetition, to the chapter treating in detail of the quantities 
of the several medicaments used in the inhalation treatment of the 
organs of respiration. 

When the difficulty of breathing through the nose is very con- 
siderable, great relief will often be afforded by the use of elastic 
bougies ; these preserve a passage for the air and promote absorp- 
tion by the pressure they exert on the mucous membrane. 

Should these several measures not be attended with success, 
then operative procedures will become necessary, and the thickened 
tissues or redundant growths will have to be removed by the 
electric cautery or the ecraseur. But should an operation be par- 
ticularly objected to, then the parts may be persistently treated 
with the well-known caustic paste, consisting of equal parts of 
caustic lime and soda, or with glacial acetic acid or nitrate of silver, 
insufflated by means of Bryant's apparatus. 

Bleeding from the Nose. 

Epistaxis is very apt to occur during childhood, at puberty, and 
in old age. The causes tending to its occurrence at these three 
periods are very different : in childhood the tissues are very soft 
and delicate ; at puberty the whole system is in a state of excite- 
ment, and the epistaxis in most cases is congestive and salutary, 
while in advanced life nasal haemorrhage is frequently due to 
degenerative changes. 

Bleeding from the nose is prone to occur in two very opposite 
conditions of the system ; in plethora, general and local, and in 
anaemia : in the first it is often congestive, and in the second 
it is due possibly to thinners or poorness of the blood. It is this 
lattpr condition which explains in part the frequency of its 
occurrence in purpura and scurvy. 
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Epistaxis is sometimes vicarious, and takes the place of other 
habitual discharges, particularly that of the menses. 

Again, the tendency is sometimes hereditary, a circumstance 
to be explained by the transmission of certain peculiarities, either 
in the properties of the tissues or in the character of the blood. 

Frequent local causes aie irritation or injury of the nana! 
mucous membrane, arising from the inhalation of corrosive vapours, 
strong powders, or dust, and the concussion of blows. 

Violent exertion and strong excitement will not unfrcquently 
determine an att-ick of bleeding from the nose. 

Other fertile causes are disease of the nsisal passages, polypi, 
and other morbid growths, also ulcerations. 

Then, again, maladies of .in obstructive character, which impede 
the return of the blood to the right side of the heart, as in some 
diseases of the lungs, predispose to this form of hreiaorrhage. 

Lastly, it is a frequent concomitant of most eruptive fevers. 

Thus epistriNis arises from a great variety of different circum- 
stances and conditions. The reason that the mucous membrane 
of the nose should be so frequently the seat of ha'iuoirLago is ex- 
plained principally by the peculiar character of its blood supply 
and the inU-roommunieation between the veins of the nose and 
the sinuses of the dura mater. 

Very generally the bleeding takes place fi-om one nostril only, 
although in some exceptional cases it may appear to proceed fiom 
buth, an occurrence which is to be explained by the blood passing 
iVuin one nostril to the oth' ; r behind the septum. 

Treatment, — Bleeding from the nose, when it occurs in young 
people and unconnected with polypus, ulceration, or any other 
disease of the nasal passages, is usually salutary and is designed 
for the relief of some local or general congestion, and as soon as 
this is accomplished, the bleeding usually ceases spontaneously. 

Before proceeding to treatment, however, the cause of the epis- 
tnxis should, as far as. practicable at the moment, be determined, 
so as to serve as a guide to. the employment of the most suitable 
remedies. 

If interference be neeessai-y, either on account of the persistency 
of the bleeding or the quantity of blood lost, usually simple means 
are sufficient to stop the hemorrhage, as ice-cold water or ice to 
thefuceand back of the neck. If this does not arrest it. 
strong sprays of one or other of the more effective astring 
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i, gallic acid, and glyeeri 
These sprays should be gently 



i the dry state may 1 



styptics ebould be resorted to, i 
or, best of all, perehloride of iro 
thrown up and cautiously inhaled. 

In some cases almn or gallic acid i 
sufflated. 

But a variety of other remedies are available in epistaxis, the 
choice of which ""ill depend in a measure on the cause and cha- 
racter of the 1 H'liira-rliiip.' and on the [iresence or absence of accom- 
panying fever. 

One of the most valuable of these is aconite in small and fre- 
quently repeated dose?, in cases in which the bleeding is attended 
with fever, until an effect is produced on the symptoms. 

Digitalis is another remedy of proved value when it is dished 
to reduce the frequency of the pulse, or to give relief by the diu- 
retie action of the drug. 

Ergot, again, is very valuable, but is more suitable to non- 
febrile (uses ; it will often stop bleeding from the nose as well as 
haemorrhage from other parts. 

Ipecacuanha has been lauded for its power of arresting epts- 
taxis of a congestive character, for which purpose llie nauseating 
effects of the remedy must be produced. 

Hamamelis virginica, or wilch hawl, lias proved itself a very 
effective remedy in I lie hands of Dr. Preston and others in cases of 
passive or non-febrile episiaxis. 

For sprays the iiillow ing quantities of the several medicaments 
may be used : of the solution of perchloride of iron P. B. from 20 
to 40 minims in i ounce of water; of the glyeeride of gallic acid 
2 to 3 drachms made up to 1 ounce with water ; of alum 20 grains 
in the same quantity of menstruum ; of aconite 2 minims in 4 
drachms of water every few minutes until the desired effect is pro- 
duced ; of digitalis 20 minims in 4 drachms of water every 2 or 3 
hours; of tincture of ergot 30 minims every 15 minutes; of tinc- 
ture of witch ha/el 1 minims in 4 drachms of water, to be repeated 
in 20 minutes if required ; of the wine of ipecacuanha 1 drachm, 
repeated if neci BSary, but this remedy will be best administered in 
the ordinary way by the mouth, and the same may be said of some 
of the other medicaments above named. These solutions should be 
injected slowly and with as little loss as possible. In the absence 
of an atomizer n small g!as- ay) inge may he employed. 

Supposing the most suitable of the above remedies to fail and 
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the case to be urgent, then recourse should he had to some of the 
usual surgical methods of treatment, as by plugging anteriorly 
one or both of the nostrils with tow or lint, first steeping it in a 
strong solution of perchloride of iron or tannin ; or finally, should 
this fail, the posterior uares may be plugged in the usual manner. 
It is not necessary to give any description of the general or 
constitutional treatment which is sometimes required. It will he 
evident, on a consideration of the very many and different causes 
which give rise to epistaxis, that with a view to the permanent 
cure of the affection the constitutional will he even more important 
than the local treatment. 

Catarrh of the Naso-PJutryrur:. 

The acute stage of naso-pharyngeal catarrh, or, as it is some- 
times called, post-nasal catarrh, is usually very short, and it does 
not give rise to much inconvenience, but passes quickly into the 
chronic stage. 

It is an inflammatory disease of the mucous membrane of the 
naso-pharyngeal space, involving particularly the follicles and 
attended with the secretion of a thick yellowish and tenacious 
mucus, which gives rise to a great deal of irritation. 

The causes of this affection are in some respects obscure, but 
amongst them may he mentioned alnaisjilieric vicissitudes, as ex- 
tremes of cold and heat, damp and fog, irritating dust, previous 
attacks of ordinary catarrh, a catarrhal disposition, chronic dys- 
pepsia, and in some cases the scrofulous diathesis. 

The chief symptoms consist in some indistinctness of voice with 
more or less pain at the back of the throat and a troublesome 
sensation, as though some foreign substance were adhering to the 
mucous membrane ; this is due to the presence of a tenacious 
and irritating mucus, which leads the patient to make frequent 
efforts for its removal. 

On examining the throat it is seen to be covered with the 
mucus referred to ; the membrane itself is more or less congested 
or granular, with, in advanced eases, slight excoriations, ecchy- 
mosed spots, or varicose veins. 

The Eustachian tubes are apt to become involved in the mis- 
chief and to be blocked tip with mucus, deafness being sometimes 
the result. 

It is obvious from the foregoing description that this affection 
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is allied to that which will be noticed hereafter under the name 
of Follicular Disease of the Throat. 

In America this complaint is of very frequent occurrence ; it is 
very widely diffused and is met with under a variety of dissimilar 
atmospheric conditions ; but Dr. Morel! Mackenzie considers dust, 
which is everywhere abundant on the American continent, to be 
a principal exciting cause. 

The disease is of a peculiarly chronic and obstinate character. 

Treatment. — One of the first things to be done is to cleanse the 
throat thoroughly, and to soften, dilute, and remove the thick and 
adherent mucus. This object is best effected by the employment 
of alkaline solvent remedies, as carbonate or borate of soda, or 
chloride of sodium, either sop; tritely or, preferably, in combination. 
With these carbolic acid may be combined, but this makea the 
f 4 'plications very much more irritating. These remedies maybe 
used either in the form of gargles or sprays, these latter being 
lew liable to give rise to irritation. 

After the throat has been well cleansed and the mucus re- 
moved, then inihriUitii];: nst riiigen tsarnl antiseptics may be resorted 
to with advantage, as sprays of the glyrerides of alum and tannin, 
of acetate of lead, sulphate of zinc, or bichloride of mercury. 

Beverley Eobinson, who has hail gi-erii opportunities in America 
of treating this disease, has found benefit from the internal ad- 
ministration of sulphur, cubebs, or ammonia. While one or more 
of these remedies are given by the month the throat may still be 
sprayed with some sulphuretted mineral water or with cubebs or 
iimmoniacuni. The sprays Bhould not only be applied to the pofct- 
p] laryngeal space, but should be made to enter the nares as well. 
If the force of the spray is not sufficiently great to remove tha 
mucus, then gargles or a large syringe, or the nasal douche, may 
be employed. 

When the health is manifestly deranged, general and consti- 
tutional treatment will be required. The diet must be carefully 
regulated and smoking avoided. 

Dry Catarrh of the Naso-Pharynx. 

This can scarcely be regarded as a distinct affection ; it appears 

to be identical with dry catarrh of the nose, of which it is in fact 

in most cases an extension, though it is said that it sometimes 

originates independently. The masses of mucus which come away 
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from time to time are different in form and consistency from those 
usually met with in dry nasal catarrh, owing to the difference of 
situation; instead of being flattened and dry tliey are thicker, 
more bulky, .and moist and soft externally, but dry and condense.! 
internally. Like those of dry nasal catarrh the masses often 
possess a foetid odour. 

Treatment.- — This must be on the same principles as for dry 
nasal catarrh, the employment of solvent and disinfectant sprays 
to correct the fetor I wing specially indicated. 

Since this affection is often associated with a correspiihdiug 
condition of the nasal mucous membrane, it will sometimes be 
necessary that the treatment should include the latter membrane 

It does not fall within the scope of this work to treat of the 
adenoid growths, polypi, tumours, and other surgical conditions 
of the nose and pharynx, and I will simply remark that inhala- 
tion treatment even in these cases will often prova of much 
service. 

Catarrh of tlie Pharynx. 

This is one of the most frequent causes of sore throat ; it is 
sometimes merely an extension of an ordinary nasal catarrh, at 
others it has a separate origin. 

The causes are very much the snme as those of most catarrhs, 
ona of the chief being exposure to cold and dump. It is not neces- 
sary to describe in detail the symptoms of an ordinary sore throat; 
they vary greatly in intensity and also in the extent and exact 
position of the parts affected. Sometimes the upper portion of the 
throat is chiefly involved, at others the lower; the uvula and epi- 
glottis especially are liable to be im plicated. 

The mucous membrane is more or less red, sometimes even 
scarlet, swollen and fedematous, these conditions varying accord- 
ing to the severity of the attack. At first the membrane is dry 
and shining, afterwards coated with flakes of mucus, which give 
rise to a good deal of irritation and cough. If the uvula be in- 
volved it may become considerably enlarged and elongated, bo as 
to be in itself a source of much irritation ; and if the epiglottis be 
affected it may he red, swollen, nnd even (edematous. In some 
cases the mischief may even extend into the larynx. 

When the attack is severe there will bo considerable stiffness 
and pain, especially during the act of deglutition. 
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Sometimes catarrh of the pharynx prevails epidemically. 

Treatment.- — The treatment must be on the saiue principles as 
that for nasal catarrh. The acute stage quickly passes away and 
it is the chronic stage which will chiefly demand local treatment. 

At the very outset of the catarrh, an attempt may be made to 
stop the attack, and there are few, if any, remedies more likely to 
accomplish this object than opium or Dover's powder in stimu- 
lating doses. These may be used ia the form of spray or powder 
in which both their local and constitutional effects will be obtained. 

In the acute stage sji-eal relief will be obtained by the deriva- 
tive measures adverted to Tinder the head of Nasal Catarrh, as also 
by the inhalation of the vapours of hot water or of those of a decoc- 
tion or infusion of poppy-heads or camomile flowers ; or in place of 
these, warm sprays may be used containing carbonate of soda and 
chloride of sodium with extract of poppies, lettuce, or conium. 

In the subacute and chronic stages, alkaline solvent sprays are 
still more indicated, while in the chronic stage, and when the appli- 
cation of a gentle stimulant is indicated, the fumes of chloride of 
ammonium may be employed. 

If there be much relaxation in consequence of repeated attacks 
then astringent sprays must be used. 

If the uvula or the epiglottis be involved, especially the latter 
the condition of the patient will be a good deal aggravated, and 
these parts will require special treatment, as by strong alkaline 
sprays, to promote by exosmosia the escape of mucus, and in the 
more chronic stage the iipplicalinii of a solution of nitrate of silver. 

"When there is reason to believe that the chronic condition of 
the throat is kept up by a deranged state of the stomach and 
organs of dig^s tiuii, tlni.se will require attention. 

Inflammation. <>f tin: Tonsils. 

This is an acute inflammatory affection of the tonsils, popularly 
known as quinsy ; it occurs in two forms : one is supeilicial and 
may be termed follicular, involving chiefly the mucous membrane 
and its follicles; the other extends deeper aucl affects the paren- 
chymatous and glandular structures. It is a disease of middle life 
and is particularly apt to recur. 

Among the predisposing causes may be mentioned the strumous 
and rheumatic diatheses, debility and general impairment of the 
health ; among the exciting causes, the principal is exposure to 1 



TONSILLITIS. 



251 



cold and damp. One attack predisposes to others, and occasionally 
the disease has been known to prevail as an epidemic. 

In the acute stage of the follicular form of the disease, the 
mucous membrane is at first red, dry, and shining, but soon it 
becomes moist, the laeunie throwing off an increased amount of 
mucoid or muco-purulent secretion of a whitish or yellowish colour. 
This stage may l>e followed by ulceration of the follicles. 

In the parenchymatous form of the disease at the outset the 
tonsil, for usually one only is attacked, is not only red and shining, 
but it becomes greatly enlarged, extending a considerable distance 
across the isthmus faucium, producing great pain in swallowing 
and sometimes difficulty in breathing, while the voice becomes 
more or less nasal. Soon an abundant sticky mucous secretion is 
thrown off, which adds greatly to the distress of the patient, the 
saliva at the same time often flowing freely from the mouth. 
Usually the affection runs a rapid course, and frequently ter- 
minates in the formation of an abscess. 

The superficial affection is comparatively mild, and is un- 
attended with much fever or with distressing local effects. When, 
however, it occurs in the cachectic, the .symptoms may be of a 
typhoid character ; the mucous membrane may present a dark and 
dusky hue and be more or less covered with ash -coloured ulcerations. 

The parenchymatous disease is attended with a good deal of 
constitutional disturbance and much local distress ; deglutition is 
most difficult, often impossible for solids, and the pain occasioned 
by the effort is very great. 

So abundant is the thickened mucoid secretion, and so trouble- 
some, that constant efforts are made to clear the throat and to 
get it away. The parenchymatous affection is ushered in with 
!i good deal of disturbance, lassitude, chilliness, headache, quick 
pulse, and other symptoms. Should the case go on to suppura- 
tion, the fever will increase until that has occurred, an event 
which is often indicated by the occurrence of rigor. The fever 
usually quickly abates wheu the abscess has been formed, and on its 
bursting, the pain and difficulty of swallowing become suddenly 
i«lieved. 

For some time after the opening of the abscess and es 
the pus the mucus or mixed mucus and pus continue 
dautly formed and discharged, accompanied often 
offensive odour. 
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Know the tonsil be examined the redness will he seen to have 
greatly diminished, and the mucous membrane will be sodden or 
(Edematous, while the aperture, from which the matter escaped, 
and which may be more or less ulcerated, will often be plainly 

Occasionally only, in depressed conditions of the system, slough- 
ing takes place after the bursting of the abscess, and sometimes, 
especially after repeated attacks, the tonsils become hypertrophied; 
but in most cases hypertrophy of those organs is a separate bi- 
lateral affection, frequently associated with a scrofulous diathesis. 

Treatment.— -The measures to be taken in the superficial form 
of this disease are of a simple character. Two or three days' con- 
finement to the house, a gentle aperient, the use of astringent 
sprays, or even lozenges, and simple diet will usually be sufficient. 

In the parenchymatous form, the ti-eatment must be more 
energetic, and the first endeavours must be directed to subduing 
the primary inflammation and swelling. For this purpose cold 
applications should be used, as iced water or the sucking of ice 

I itself. Bicarbonate of soda freely applied to the tonsils ia pow- 
der, will occasion a profuse discharge of mucus and thus afford 
great relief. 
For the accompanying fever, aconite should be administered in 
drop doses of the tincture, at first every fifteen minutes, until the 
desired effects are produced, that is to say until the fever is abated, 
when the remedy may be continued for a time at intervals of two 
or three hours; the aconite will often stop the attack if given at 
the onset, as will also actfea racemosa, the action of which is some- 
what similar to that of aconite. 

■ But another remedy which exercises much power over the 

course of tonsillitis is guaiacum, either taken internally or applied 
locally every two hours ; in the latter case a considerable part of 
the resin ia swallowed, and thoivfiire Iwth local and constitutional 
effects are obtained. Like aconite, it will frequently arrest the 
disease at the commencement. It may be applied to the throat 
in the form of powder or as a spray of the ammoniated tincture, 
in- lozenges may also be us<*l from time to time. Brushing over 
the surface of the tonsil with a strong solution of nitrate of silver 
will, in some cases, also help to arrest the inflammation. 

If, notwithstanding the means taken, the swelling and inflam- 
mation continue, warm applications must now be resorted to, such 
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as the inhalation of the vapour of hot water, or warm emollient 
anodyne sprays containing eitlier tincture nf aconite or liyoscyamus; 
and if deglutition be both painful and dillicult, then warm bread 
poultices, over the surface of which ■ teaspoonfnl of ln.nda.nnm has 
been poured, may he applied to the throat, or the belladonna 
liniment may be employed. 

If with the increase of the inflammation and swelling, much 
tenacious and slimy mucus bo thrown out, then to the warm sprays, 
carbonate of soda or boras may he added. 

Even when suppuratim seems imminent, it may sometimes lie 
averted, as pointed out by Ringer, who writes as follows ; — ' In a 
certain stage of tonsillitis the influence of mercury is most marked, 
owing probably to its absorption in the circulation. In quinsy or 
scarlatina, when the enlarged tonsils almost meet and block the 
passage, and when the difficulty in swallowing is nearly insuper- 
able, with even danger of suffocation, at such a crisis ^ grain of 
grey powder taken every hour greatly reduces the swelling in a 
few hours, and obviates the distress and danger ; and even if an 
abscess has formed, its maturation and evacuation appear to be 
effected more quickly.' 

In Bpite of all that can be done the inflammation too often 
goes on to suppuration, and the abscess either bursts spontaneously 
or will require to be opened. When it has burst, the treat- 
ment must be modified accordingly; sprays of astringent re- 
medies must now be employed, as of tannin and glycerine, or of 
alum, and somewhat later a sol ution of peichloride of iron with 
glycerine. Tiio astringents may be continued until the discharge 
has become greatly diminished and the parts have recovered, as 
far as may be, their usual condition. The use of gargles is in the 
inflammatory stage attended with dittuaiUv ami gives rise to pain, 
but tbey may be employed in the more cbronic stage. 

If the discharge be offensive, then antiseptic inhalations must 
1* resorted to, as of carbolic acid ; while if sloughing has taken 
place, arsenic will often be found to exert a very beneficial effect. 

Generally, in consequence of the attack, debility ensues; this 
in many cases may be effectually remedied by the administration 
of bark and carbonate of ammou'.a, or of bark and dilute hydro- 
chloric acid. 
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Follicular Disease of the Throat. 

This is a special and well-marked affection, occurring in early 
and middle life, of the mucous follicles of the pharynx and adjacent 
parts, presenting itself in two forms essentially distinct, the 
hypertrophic and the exudative. 

The principal causes of the malady are certain diatheses, as the 
strumous, rheumatic, and gouty, but the most frequent cause of 
all is over-exertion of the vocal organs, especially in persons who 
are not physically strong, and hence the liability of clergymen, 
public speakers, readers, singers, and others who have occasion to 
greatly exert their voices. Other causes are repeated attacks of 
catarrh from exposure to cold and to various kinds of mechanical 
irritants. 

Many of the symptoms of the disease are common to some 
other affections of the throat, and they include in varying degrees 
wt iffnoHH, tenderness, irritation, cough, a dry condition of the mucous 
membrane, with, when the disease extends downwards to the 
uwnphagus or larynx, pain in deglutition and hoarseness. In very 
urivfttiued cases hearing may be impaired and taste perverted. 
When the dryness is extreme, the condition of the throat has been 
described under the name of pharyngitis sicca. 

The character of the cough will vary much according to the 
rendition of the mucous membrane and the extent of the disease. 
Should it extend upwards over the arches of the palate, involving 
Mio uvula, or downwards to the epiglottis, or even to the larynx, 
t ho cough and most of the other symptoms will be considerably 
nggravated ; but the cough is, however, usually very troublesome 
and irritating in any case. 

Although the mucous membrane in the hypertrophic form of 
the disease is more or less dry, yet it is frequently spotted over 
with scanty, thick, and tenacious mucus, which, acting as a foreign 
body, excites incessant efforts for its removal. 

Again, as a consequence of the disease, the uvula is apt to be- 
come much elongated, thus acting as another exciting cause of the 
cough. 

The symptoms are usually much more severe in the exuda- 
tive than in the hypertrophic form of the disease. Indeed a con< 
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sidera.hle amount of hypertrophy sometimes exists without giving 
rise to any great irritation. 

In the hypertrophic form, the disease is fit first confined to the 
posterior wall of the pharynx, but as it proceeds i( may pass upwards 
or downwards and involve the parts already enumerated. The 
mucous membrane is markedly granular ; the granules are at first 
small, round, prominent, and isolated, but as the disease advances 
they increase in size and ultimately coalesce. Tho blood-vessels 
are enlarged and form a network between the granular- looking 
follicles. The exudative form of the affection, Dr. Morell Mac- 
kenzie states, 'generally commences in the tonsils or in their 
immediate neighbourhood, and advances to the posterior wall of 
the pharynx, the back of the tongue, ilic epiglottis, and the interior 
of the larynx.' 

When the mucous follicles are acutely inflamed their secretion 
loses its transparent character and becomes white like milk; if 
the inflammation is more chronic it assumes a caseous appearance, 
while calcareous formations have in some cases been found to be 
present in tho cavities of the enlarged follicles. Lastly, in some 
cases a viscid mucus is discharged, which adheres to the surface in 
patches. The follicles rarely become ulcerated. 

In the exudative form of the disease there is rather a tendency 
to atrophy than to hypertrophy ; while, according to Stork, in the 
hypertrophic form the changes are more in the epithelium of the 
enlarged follicles than in their cavities, 

Trei.ttiitent. — When the di.-.M-e is fully established the treat- 
ment of so chronic :i malady must necessarily be tedious and will 
require much perseverance, both on the part of the medical 
attendant and the patient. The measures to be taken will of 
course depend on the cause of the affection and the condition of 
the parts involved, and will include general and constitutional and 
more particularly local treatment. 

In those cases in which the affection has lieen brought on or 
aggravated by excessive use of the voice complete and prolonged 
rest must first be enjoined. 

If in the earlier stage there be much congestion, with a sensa- 
tion of heat, pricking, soreness, and painful deglutition, the local 
treatment must be soothing and anodyne; ice, iced water, strong 
infusions or decoctions, allowed to grow cold, of marsh mallow or 
poppy-heads, with the addition in some cases of the extracts of 
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lettuce or conium, should be applied in the form of atomized 
sprays. 

If on the surface of the mucous membrane there be patches of 
tenacious secretion, exciting cough, then a combination of soothing 
and solvent remedies should be used, including the anodynes 
just mentioned, and chloride of sodium, carbonate or borate of 
soda. 

Again, if in very chronic cases there be evidences of relaxa- 
tion of the mucous membrane, then astringent sprays should be 
used, as of alum, or tannin and glycerine. 

But, with a view to the eradication and cure of the disease, 
other and stronger measures must be adopted. One of these is 
the application to the granular follicles of some escharotic, such as 
a mixture of caustic soda and lime, the granulations being thereby 
destroyed in detail; that is to say, each successive application 
should be limited to a few granulations only at a time. Dr. M. 
Mackenzie speaks highly of this mode of treatment. 

The curative treatment of the exudative form of the disease is 
less severe. After a thorough cleansing of the mucous membrane by 
means of some detergent and alkaline wash or spray, a strong 
solution of nitrate of silver, 40 grains to the ounce, may be applied 
to the follicles by means of a brush, or, better still, each may be 
touched successively with a pointed stick of the solid nitrate. 

In the most obstinate hypertrophic cases heroic remedies have 
been recommended and tried. Lewin has suggested incisions or 
scarifications to relieve the hyperemia; while to destroy the 
granulations the galvano-cautery has been used, and by this 
means, Oertel states, the best results have been obtained. 

In many cases of follicular disease of the throat the free use 
of sulphuretted mineral waters has been found to be beneficial. 

When the malady invades the larynx, and there is marked 
hoarseness of the voice, then other appropriate treatment will be 
called for, the nature of which will be indicated when the affec- 
tions of the larynx are considered. 

As a rule, though the treatment is tedious, the prognosis is 
usually favourable; but the throat will rarely recover itself 
entirely, or the voice regain its full power, so that all exciting 
causes must be constantly avoided. The exudative is more 
difficult to cure than the hypertrophic form of the disease. 



Aphtha. 

This affection, frequently called Thrush, i 
papular eruption on the inside of tlie lips, cheek,*, sides of the 
tongue, velum, ami tonsils, and extends in some cases to the 
pharynx and even into the (esophagus. The papules soon be- 
come white, burst, frequently ulcerate, and coalesce into patches 
of variable size, which are covered by a pseu do- membrane, which 
is found on examination tn consist mainly of a species of fungus, 
Oidium itll'lcans. Sometimes these patches are of a white colour, 
causing the parts to look as though they had been dusted with 
flour ; in others they are ash-coloured, dark or almost black 
they are apt to assume this latter appearance in cases of extreme 
prostration, although sometimes the discoloration may be ex- 
plained in other ways, as by the medicines taken. In severe cases 
successive crops of papules continue to appear for some dais, and 
even for two or three weeks, passing through their several stages 
of maturation, rupture, and ulceration. 

French and Genmm physicians distinguish two forms of this 
affection, the one characterized by the presence of the fungus, 
' muguet,' the other by a noli- parasitic membranous exudation, and 
to this the application of the word ' aphthae ' is confined. This 
affection is particularly apt to occur in infants and very young 
children; in the advanced i-.ta.ges uf phthisis ; after measles, and in 
old age with prostration of the vital powers. The chief determin- 
ing cause would appeal to 1» the same in all these cases, namely, 
debility, arising from defective nutrition. 

The disease in infancy is characterized by pain and sore- 
ness of the mouth, and by difficulty in swallowing, these being 
in some cases ao great that the child is unable to take the 

Usually in infancy the prognosis is favourable in the absence 
of any considerable diarrhoea or enteritis ; hut when the disease 
occurs in the advanced stiiges of phthisis, or after measles, or in 
old age. it is frequently the forerunner or harbinger uf approaching 
dissolution. 

In some exceptional cases a difficulty may be experienced in 
discriminating the fungoid patches of aphthte from the false mem- 
brane of diphtheria, lint ordinarily the distinction is easy. In 
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aphthae the patches are thin and easily broken up, while in diph- 
theria they are tough and like wash-leather ; examination by the 
microscope will at once put an end to any doubt. 

Treatment. — Our first endeavour should be to maintain the 
vital powers, especially by attention to the condition of the diges- 
tive organs, by the free administration of suitable nourishment, 
and by appropriate tonics, varied according to the age and con- 
dition of the sufferer. In infants, acidity must be corrected by the 
use of lime-water, and the diarrhoea checked. In advanced life, 
plenty of nourishment, with a moderate amount of stimulant, must 
be allowed, and bark and ammonia administered. 

The local treatment is also important. 

There are several remedies of approved efficacy in the milder 
and simpler cases of aphthae. 

One of these is alum, which may be applied as a powder 
directly to the spots, or it may be employed as a spray. Another 
good remedy is chlorate of potash, which may be used in a similar 
manner. An old and very serviceable application is borax with 
honey or glycerine. 

For the destruction of the parasitic fungi, a solution of sulphite 
of soda, \ to 1 drachm in an ounce of water, may be applied with a 
brush, or in the case of adults the spray may be used. Sir 
William Jenner has stated that this will remove the disease in 
24 hours. 

An affection which is sometimes confounded with the pre- 
ceding, and to which the term ' thrush ' is also sometimes applied, 
is stomatitis, or simple inflammation of the follicles of the mucous 
membrane of the cheeks and throat, probably of an herpetic 
character; the follicles become inflamed and exhibit white spots, 
which, however, do not usually pass into a state of ulceration. 
It occurs in young children and is sometimes associated with de- 
rangement of digestion or with the irritation of teething. 

Relaxed Sore Throat. 

This affection is the consequence of certain maladies of the 
throat and conditions of the system, and is not a special disease 
in itself. 

It is apt to occur as the result of repeated attacks of catarrh 
of chronic inflammation of the mucous membrane of the throat, in- 
dependent of catarrh ; in some forms of dyspepsia and in debi- 
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litiited states of the system. A very frequent cause is over- 
indulgence in strong spirits ; this gives viae to irritation, and even 
engenders chronic inllammation of the mucous membrane of the 
stomach. 

The condition of the mucous membrane will vary in accordance 
with the cause. It will often be more or less congested, varicose, 
swollen, and oedema tons, and iii vr-rv chniiiii: catarrhal cases it 
may be even permanently thickened ; the surface-of the membrane 
may be more or less coated with adherent muciiH, or it may 
present an unnaturally pellucid nppearance, but sometimes it is 
dry rather than moist. In eases dependent upon debility and 
amemia the membrane may lie pale and relaxed, either with or 
without n:dema. 

In the general relns:if'iiiii of the throat the uvula of coarse is 
liable to participate, it becoming elongated and sometimes swollen 
and more or less [edematous ; indeed the whole of the soft ]ralnte 
is frequently dependent. 

The symptoms are allied, except in the absence of pain, very 
much to those of ordinary sore throat ; theie ia a feeling of re- 
laxation, of fulness and stiffness, with, in some cases, considerable 
irritation and cough. The irritation may be occasioned by the 
presence of secretion on the mucous membrane, but more frequently 
it arises from the elongated uvula, which, resting from time to 
time on the epiglottis or tongue, provokes sudden and severe 
paroxysmal fits of coughing. 

Treatment. — This must be constitutional and local, and first 
the cause of the relaxation must be ascertained : if it be due to 
repeated catarrhs, then measures to avoid these must be taken, 
particularly, when practicable, residence in a dry and equable 
climtito. If abuse of ardent spirits has led to this condition, then 
no treatment will be effectual until this indulgence has been 
abandoned. Again, if it be associated with other forms of dys- 
pepsia, ov with aniemia, or general debility, then the appropriate 
remedies for these conditions must be employed. 

But still in most cases constitutional treatment will not be suf- 
fiiient without the employment of local measures. The local treat- 
ment has for its object, when the relaxation constitutes the chief 
fault, the bracing up of the mucous membrane and the underlying 
muscular and other tissues. 

This purpose is best accompH.-hed by the inhalation of certain 
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stimulant and astringent medicaments, as sprays of a strong solu- 
tion of alum, of tannin and glycerine, or of perehloride of ii an. 

If the throat be simply relaxed, and without any obvious 
irritation or inflammation, a spray of tincture of capsicum mar lie 
inhaled, 10 minims of tincture in 1 ounce of water, or a solution 
of sulphate of zinc, 2 to 4 grains to the ounce ; or, again, if with 
relaxation the mucous membrane be pale and flabby, a spray of 
tincture of cubebe, 1 drachm to 1 ounce, a little extra of spirit 
being added, or mucilage, in order to keep the oleo-resin of the 
tincture in solution. 

It is very possible that in some cases a spray containing 
tincture of ergot combined with mucilage might prove serviceable 
by its action on the unstriped muscular fibre. 

Now the local treatment by inhalation is, in general, at Hie 
same time more or less constitutional, since no inconsiderable 
]K>rtions of the sprays employed become swallowed and so reach 
the stomach. 

It is not always easy by local means to restore a hypertrophied 
uvula to its normal size, so that it occasionally becomes necessary 
to abscind a portion of the organ. This operation, though veiv 
simple, is sometimes followed by a good deal of bleeding, rendering 
the application of strong styptics requisite, as well as by a con- 
siderable amount of irritation and pain, which, however, usuallv 
subside in the course of a day or two. 

Rheumatic Sore Throat. 

This form of sore throat occurs particularly in persons of a 
rheumatic diathesis, and who have suffered from other manifesta- 
tions of rheumatism. It is often characterized by the suddenness 
of its onset and departure, it being sometimes followed by the oc- 
currence of local rheumatism in other parts of the system, as the 
neck, shoulder, or lumbar region. There is usually acute pain in 
the throat, impeding, or perhaps preventing, deglutition, but this 
takes its departure in the course of a day or two as suddenly as it 
commenced ; the throat is more or less red and the uvula some- 
what ©edematous. 

This affection is also apt to occur in those who have suffered 
from repeated attacks of tonsillitis ; in fact there would appear to 
be a close connection between the two complaints. 
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Treatmen t .— I te constitutional treat ffient should consist of the 
administration of salicin or some of ita preparations, and if the 
patient suffer from chronic rheumatism, and is not sufficiently 
relieved by tlie salicylic treatment, recourse may be had to iodide 
of potassium. The local treatment should consist mainly in the 
employment of warm emollient and anodyne Sprays or gargles. A 
ppniy containing tincture of opium or pulvis ipecac. Co. is well cal- 
culated to ii fluid relief to the pain. .Sprays containing bicarbonate 
of potash or salh-in will both be likely to prove beneficial. 



no 
tla 

wr 



Gouty Sore Thnal. 
A somewhat analogous affection to the preceding occasionally 
occurs in persons of a gouty diathesis. It is not distinguished by 
any special local symptoms, but its true nature is sometimes re- 
vealed by the Biiddenness of the attack and its equally sudden dis- 
appearance, followed promptly by symptoms of gout in the foot or 
in some other part of the system. 

Ulcerated Sore Throat. 

Ulcerations of the throat frequently occur in persons who have 
been exposed to unwho'esome and perhaps infectious emanations, 
such as are encountered in dissecting rooms and in attendance on 
tiisea of scarlet fever and diphtheria, the health having become 
impaired (hereby and a cachectic condition induced, due, it is gene- 
rally supposed, to some form of septicemia. 

There will be in such cases swelling and soreness of the throat, 
with pain in deglutition ; the fauces iiud tonsils may be congested 
and swollen, and there will be one or more round or oval and 
i\ iiirish ulcerations of variable size ; the tongue is coated, the breath 
offensive, and there are other evidences ol impaired health. 

Treatment. — In affections of this nature, the constitutional 
treatment is of the first importance; suitable tonics must be ad- 
ministered, as bark and ammonia or quinine, and generous but 
not, stimulating diet allowed : above all, change to the pure air of 
ic seaside or country is indicated. 

The treatment for the ulcerated condition, occurring in persons 
who ore out of health, and due possibly to some slight infection, 
will depend on the st.ite of the throat. If there be congestion with 
painful deglutition, ice or iced water will usually give relief, and, 
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if this fails, recourse may be had to anodyne sprays, containing 
5 to 10 drops of opium. 

When the congestion has in a measure subsided, and if the 
breath be offensive, then sprays of certain antiseptics and deo- 
dorants should be employed, as of boracic or carbolic acid, chlo- 
rinated soda, or permanganate of potash. 

Inflammation of the Larynx, 

This affection is usually catarrhal, but it is also induced, like 
ordinary catarrhs, by other causes besides exposure to cold and 
damp, although this is its most frequent exciting cause. 

It passes of course through two stages, the acute and chronic, 
although it may be chronic from the commencement, as is often 
the case when it is due to the descent of a cold from the head or 
throat. When brought on by cold it is seldom a dangerous 
affection, and its occurrence from other causes is exceptional. 

Among the more special causes of Laryngitis the following may 
be mentioned: violent or over- exertion of the voice, the inhalation 
of irritating vapours, or the extension of the disease from the 
pharynx in cases in which boiling water or corrosive substances, 
such as mineral acids, have been swallowed. 

The acute stage of the affection is indicated by a feeling of 
soreness in the larynx, pricking, and a general feeling of un- 
easiness, hoarseness, alteration or loss of voice, cough, and perhaps 
some slight difficulty in swallowing. The cough is at first dry, as 
shown by the sound ; a little later on secretion sets in, moist rales 
become detectable, but the expectoration is scanty, mucoid, or 
muco-purulent. The concomitant fever will be proportionate to 
the severity of the attack, but it soon subsides as the chronic 
stage is approached. 

The condition of the laryngeal . mucous membrane will of 
course vary with the intensit}- and stage of the malady. The 
membrane is, as a rule, congested and red, and certain parts may 
be more affected than otheis, as the epiglottis and vocal cords, and 
there is usually some amount of tumefaction or, more rarely, oedema. 

The chronic stage of the malady is characterized by several of 
the symptoms above noticed, but the secretion is now increased, 
although it is never very abundant, and it is occasionally streaked 
with blood ; the cough has lost its dry character, and there is con- 
siderable abatement of the fever. 
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It has been stated that although acute laryngitis usually 
arises from catarrh, it is sometimes occasioned by other causes, 
and this is especially true of the chronic form, which is not 
unfrequently excited by the inhalation of irritating powders, as of 
pollen in hay lever, of glass and steel by glass cutters, knife and 
needle grinders. 

The congestion of tbe mucous membrane in the chronic stage 
is lesB, although the membrane will still lie swollen and some- 
times, in very chronic cases, even thickened ; it will be more or 
less coated with mucus, while superfii-jal ulcerations, scarcely 
extending beyond the epithelial covering, are sometimes visible. 
The vocal cords are not ^infrequently congested and thickened. 
It need scarcely be pointed out that, with a view to an accurate 
diagnosis and prognosis, a careful laryngeal examination must be 

Treatment. — The acute and chronic stages of this affection 
should for the moat part be treated on the same principles and by 
the same means as nasal and pharyngeal catarrh; in fact, there are 
often associated more or less with laryngeal catarrh. 

In the acute stage, the patient must bo confined to the house, 
compresses or warm linseed cataplasms should be applied round 
the neck and to the sternum, the feet placed in hot water, and 
some mild sudorific and aperient remedies taken. For the fever, 
aconite, either by the mouth or in spray, should be administers! 
in the manner and in the doses already described. A very useful 
sedative and sudorific, when aconite is not given, is Dover's 
powder, 4 or 5 grains of which may be administered at first every 
3 or 4 hours. 

In this stage also warm, emollient, and anodyne sprays and 
vapours will be found of service. 

To the above sprays, if the mucous membrane be dry, or the 
mucus be tenacious, chloride of sodium, carbonate of soda, or 
borate of soda may be added, with a view to moisten the mem- 
brane and dissolve the mucus, and so to facilitate expectoration. 
When the acute stage has in a measure subsided, the mildly 
stimulating fumes of chloride of ammonium may be inhaled. 

In the chronic form of the malady, particularly when this has 
continued for a long time, there are two classes of i«medies the 
employment of which is indicated, astringents and stimulants. 

The astringents should be employed when it seems desirable 
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to lessen the irritation by checking secretion, which is, however, 
rarely excessive in this affection, and to brace up the weakened 
mucous membrane. 

The most useful astringents are tannin and glycerine, alum, 
perchloride of iron, chloride of zinc, or acetate of lead. These 
may be applied by the brush, or preferably in the form of sprays, 
since no disturbance of the parts is thereby risked. "When the 
brush is used the solutions must be stronger than when they are 
intended to be inhaled as sprays. 

The stimulant remedies are chiefly required in those chronic 
cases in which the mucous membrane has become relaxed, and the 
most appropriate of these are creasote, the oils of cubebs, of euca- 
lyptus, and of fir wood. The vapours of all these may be inhaled, 
provided a suitable apparatus be selected ; but they can also be 
applied as sprays. 

The inhalations in chronic cases should be repeated night and 
morning, and sometimes more frequently. 

Remedies either containing chloride of sodium and carbonate 
of soda, or sulphur, usually in the form of sulphides, have long 
deservedly enjoyed a high reputation in the amelioration of many 
severe and persistent cases of chronic catarrh, as the waters of 
many alkaline or sulphuretted mineral springs. 

The fact has been already noticed that in cases of chronic 
laryngitis the mucous membrane of the throat is often similarly 
affected, and when this is the case it must be included in the 
treatment. 

Again, attention should be paid to the condition of the uvula, 
whether it be elongated, relaxed, oedematous, or hypeitrophied. 

Lastly, appropriate constitutional treatment will be necessary 
in some cases, while in all, rest of the vocal organs should be 
enjoined. 

Catarrhal Croup. 

Children are particularly liable to this form of catarrh — 
false croup, or, as t is now called, Laryngitis Stridulosa. It 
is in reality the same complaint as that previously described, 
namely, catarrhal inflammation of the mucous membrane of the 
larynx, but in children this presents one great peculiarity : while 
in adults the affection seldom gives risen to severe spasm, in children 
this is a frequent and alarming complication. 
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The reason assigned fur their liability is the smaller size of the 
rinia glottidis, which allows of its being mote easily closed, as by 
mucua adhering to the vocal cords, and the presence of which in 
that situation is so apt to excite spasm. 

Treatment. — It is important that the nature of these sudden 
attacks, which may recur from time to time on taking fresh cold, 
should be at once discriminated, with a view to the prompt em- 
ployment of suitable means of alleviation. 

Unfortunately these attacks usually come on in the night, so 
that some time is unavoidably lost befoie the measures requisite 
can be carried out. If the case be urgent, an emetic of sulphate 
of zinc or ipecacuanha may he given at once, and as soon as 
possible a hot cataplasm should be applied to the throat and 
sternum ; the air of the worn should 1* tilled with steam by means 
of a ' croup kettle,' while I lie child should he made to inhale, as far 
as practicable, the vapour of hot water, which may be medicated 
with ti net lira of conium or hops. Another speedy nivalis of relief 
is the inhalation of 3 or 4 drops of chloroform. 

If by the above means the impending suffocation is relieved, 
then time is afforded for the treatment necessary to guard against 
a recurrence of the attack. 

Usually there is more or less fever ; this should be treated with 
i-minim doses of tincture of aconite, given for the first hour every 
15 minutes and afterwards at lender iiilervals, till the frequency 
of the pulse is reduced, the temperature lowered, and the skin 
becomes moist. 

The chronic stage having been reached, alkaline and ex- 
pectorant remedies, either in the form of a palatable chink or 
in that of sprays when practicable, will help to dissolve the 
mucus and l-ender it less irritating. Should the external air be 
very dry, then the moist state of the air of the room should be 
maintained for two or three days, until all active symptoms have 
disappeared. Should the child bo out of health, the necessary 
constitutional treatment must now be adopted. 

Aphovin. 

Lobs of voice, or aphonia, is not a special disease in itself; it 
is from impeifect action of the vocal apparatus; the loss may 
e partial or complete. 

The causes are various ; it may he a nervous affection, as 
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' of approved value is iodine, which also may be inhaled 
is a spray or in vapour, 
—mid these means fail, even when combined with the appro- 
constitutional treatment, then recourse must be had to 
^tion of the larynx and vocal cords. 
the loss of voice from catarrh, with redness and congestion 
wds, the inhalations must be of a different kind. One of the 
■rays which can be employed is a solution of ipecacuanha ; 
-ay be repeated night and morning, and it is not necessary 
xusea should be produced, as secretion is promoted before 
cige is reached. This remedy will prove equally serviceable 
-s of hoarseness of the voice depending on congestion of the 
.ords. 

t emollient and anodyne sprays will also be found most 
in a similar condition of the cords, and with these the wine 
acuanha may be combined. 

e spraying of the throat and fauces is an easy matter enough, 

ien it is desired that the atomized liquid should reach the 

r of the larynx it is necessary that certain precautions 

be adopted, otherwise the greater part of it will be ex- 

1 on the throat : one is that the delivery tube of the ap- 

s should be longer than that ordinarily used, and it should be 

i. The advantage of this is that the spray reaches the throat 

ore concen trated form, and hence can be inhaled with much 

ss ; another precaution is that the tongue should be drawn 

■d, either by the operator or the patient himself, with the 

and thumb. This makes the way to the larynx shorter and 

lirect, and fixes to some extent the epiglottis. Again, the 

b should inspire deeply, while if the hand spray be used he 

be careful to inhale at the moment the spray issues from the 

ttis, otherwise but little of it will reach the larynx. When 

■ay is delivered into the mouth, the liquid should be cold. 

Inflammation of the TracJiea. 

b most frequent exciting cause of Tracheitis is exposure to 
xd damp. It seldom occurs as an independent disease, but 
t frequently associated on the one hand with catarrhal 
Ltis, especially of the subglottic region, or still more fre- 
y with catarrhal bronchitis. Like other inflammations, it 
o stages, the acute and the chronic. 



266 APHONIA. 

hysterical aphonia, or it may be due to disease of the nerve centres, 
giving rise to paralysis of the cords; it may arise from simple 
debility, whereby the abductor muscles of the rima are unable to 
act properly ; or the vocal cords may be relaxed ; or it may depend 
upon anaemia, and sometimes that form of it which accompanies 
chlorosis. Very frequently it is due to congestion of the cords, 
the result simply of catarrh ; or it may be caused by structural 
alterations affecting the vocal cords and other parts concerned in 
vocalization, arising from specific inflammations and diseases, as 
phthisis, scarlet fever, and diphtheria. 

Rarer causes of loss of voice are the presence of foreign growths, 
including warts and polypi, in the larynx or on the cords. 

The examination of the vocal organs by means of the laryngo- 
scope, it is scarcely necessary to say, is usually indispensable in 
these cases, both for determining the cause of the voicelessness 
and the exact condition of the parts concerned. 

Treatment. — This must depend on the causes, and must in most 
cases be both constitutional and local. 

For the restoration of the voice in hysterical aphonia, the 
hysteria itself must be attacked ; this is usually associated with 
some fault in the uterine functions, and which must be diagnosed 
and appropriately treated. 

The loss of voice arising from debility, or from anaemia, must 
be treated by the tonics, especially nerve and blood tonics, which 
are adapted for those conditions, combined with nourishing food, 
plenty of fresh air, and moderate exercise. 

The local treatment must also vary with the several causes and 
conditions which have brought about the loss of voice ; if the cords 
be simply anaemic or relaxed, then stimulating applications should 
be employed, as nitrate of silver ; a solution of this may be used in 
the form of a spray, or it may be applied to the larynx by means 
of the curved brush. For the spray 2 grains may be dissolved in 
2 or 3 drachms of water, the patient closing the nostrils and in- 
haling deeply ; with the brush a stronger solution of 20 grains to 
the ounce may be used. 

But there are other sprays which may be employed with great 
advantage, and which sometimes are to be preferred to nitrate of 
silver, in consequence of their being less irritating, as perchloride 
of iron or carbolic acid, but the inhalation of the fumes of the acid 
in the dry state is preferable to employing it as a spray. Another 
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remedy of approved value is iodine, wliicli also may be inhaled 
either as a spray or in vapour. 

Should these menus fail, even when combined with the appro- 
priate constitutional treatment, then recourse must be had to 
faradization of the larynx and vocal cords. 

In the loss of voice from catarrh, with redness and congestion 
of the cords, the inhalations must be of a different kind. One of the 
best sprays which can be employed is a solution of ipecacuanha ; 
this may be repeated nighl and morning, and it is not necessary 
that nausea should be produced, as secretion is promoted before 
this stage is tvached. This remedy will prove equally serviceable 
in cases of hoarseness of the voice depending on congestion of the 
vocal cords. 

But emollient and anodyne sprays will also be found most 
useful in a similar condition of the curds, and with these the wine 
of ipecacuanha may be combined. 

The spraying of the throat and fames is an easy matter enough, 
but when it is desired that the atomized liquid should reach the 
interior of the larynx it is necessary that certain precautious 
should be adopted, otherwise the greater part of it will be ex- 
pended on the throat: one is that the delivery tube of the ap- 
paratus should lie longer than that ordinarily used, and it should be 
curved. The advantage of this is that the spray reaches the throat 
in a more concentrated form, and hemic can be inhaled with much 
less loss ; another precaution is that the tongue should bo drawn 
forward, either by tho operator or the patient himself, with the 
finger and thumb. This makes the way to the larynx shorter and 
move direct, and fixes to some extent the epiglottis. Again, the 
patient should inspire deeply, while if the band spray be used he 
should be careful to inhale at the moment the spray issues from the 
apparatus, otherwise hut, little of it. will reach the larvnx. When 
the spray is delivered into the mouth, the liquid should be cold. 

Iii/himmiilu'ii ••/ the TracJiaa. 
The most frequent exciting cause of Tracheitis is exposure to 
cold and damp. It seldom occurs as an independent disease, hut 
is most fitfjiieiitly associated on the one hand with catarrhal 
laryngitis, es|>oeially of the subglottic region, or still more fre- 
quently with catarrhal bronchitis Like other inflammations, it 
has iivu stages, the ucute and the chronic. 



268 ISFLAJIIIATIOS or the lmoscm. 

In the acute form tbe disease is less severe than tie 
spouding affection of the larynx. There is leas difficulty of breath- 
ing and less liability to spasm, owing to the large sire of tbe 
trachea. 

There is usually hut little difficulty in distinguishing acute 
tracheitis. There will be a feeling of soreness and obstruction in 
the trachea, with some tenderness on pressure, irritation, and cough; 
this will be at first dry, but as the chronic stage is approached 
ttocietion return*, and is usually more abundant than in laryngitis, 
and especially if it he associated with chronic bronchitis. The 
I >!■■;-!' j jo- h !nl .-<jiii- i.j-.i ui' tin' muij im ni" tin- secretion may readily 
bo determined by auscultation. 

Treatment. — For the most part this is the same as for laryngitis. 
In the acute stage it comprises the application of a compress or 
piniltifv e,vtern:tl]y, ami tin- inhilritiniL nf tin; medicated vapoui- of 
hot water and of warm anodyne sprays ; those will usually afford 
great relief. 

In the chronic stage, in accordance with the symptoms, astrin- 
gent or stimulant sprays may be inhaled ; the latter are indicated 
when the chronic stage is of long duration and the mucous meni- 
biane is relaxed. 

Inflammation of the. Bronchi. 
Bronchitis occurs in the acute and chronic forms; the latter in 
many cases is not simply due to a previous attack of the acute 
malady, but often arises independently from a variety of other 

Acute bronchitis is almost always due to sudden exposure 
to cold and damn, the young and the aged being the most liable 
to be attacked, but it may he brought on by other causes, as tbe 
cod United inhalation of irritating vapours and dust. 

The attack may affect the larger bronchial tubes only, or it may 
extend to the smaller tubes, or tbe bronchitis may be limited to 
tbe latter, constituting ni pillory bronchitis. 

When the larger tubes are affected, the mucous membrane is 
nt first dry, congested, and tumid, so that the calibre of the tubes 
is diminished, giving rise to some but not a cousuil (.ruble diflicnlty 
of breathing. After two or three days secretion sets in ; this is at 
first frothy and mixed with air, afterwards more tenacious, and 
occasionally streaked with blood, but a? resolution hikes place it 
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loses some of its tenacity, heroines more abundant^ and may be fur 
a time mueo- purulent. 

The capillary form of the disease is a much more dangerous 
affection ; it is accompanied by more Fever, the respi ration is 
huvi-ied, the difficulty of breathing great, tbe cough more 
paroxysmal and distress in;:, the expectoration difficult, the secre- 
tion being viscid, ropy, and nometiuies purulent. In consequence 
of the extreme difficulty of breathing, the blood is imperfectly 
aerated, the countenance becomes livid, debility is extreme, cold 
sweats set in, the pulse is rapid and feeble, the breathing becomes 
shorter and shallower, and in fatal cases death from apnma ensues, 
fibrinous clots beiiij,' lYeqiieiitly found in the heart and large vessels. 
This last form of bronchitis is apt to occur in children after 
measles, in old people, when it has been described under the name 
of catarrh ns senilis, and in emphysema. 

Chronic bronchitis may be simply tho sequence of the acute 
form of the disease, but it may arise from a variety of other causes 
and is not imfreqiientl v a .secondary allectiou, and may be due to 
emphysema, disease of the heart or kidneys, or to the gouty 
diathesis. While it may proceed from disease of the heart, in con- 
sequence of the impediments which exist to tbe circulation of the 
blood through the lungs, it may itself bring about disease of that 
organ, especial]) of tho left side. 

The prolonged continuance of chronic bronchitis tends to 
certain changeB, not only in the mucous membrane itself, but in 
tbe adjacent structures; the subni neons tissue becomes infiltrated 
and thickened, the fibrous and muscular coals hypertropliied, while 
ultimately in many cases emphysema becomes developed. 

Three forms or varieties of chronic bronchi t is have been recog- 
nized ; tbe ordinary form, that attended with profuse secretion, 
distinguished by the name of bronchorrhcea, and dry bronchitis. 

Chronic bronchitis in the usual form is at first a comparatively 
mild affection, occurring in the winter and altogether disappearing 
in the summer. After a time, if the existing causes continue in 
action, the attacks become more frequent and severe, especially if 
secondary and associated with some other disease. When ad- 
vanced, the breathing is considerably affected, the cough severe 
and somotimes paroxysmal, while the expectoration may bo scanty, 
viscid, and brought up with difficulty, or in cases of very long 
standing it amy be discharged with ease. 



2T0 :TFTL,:iMA7r^3r ">f rnK sroxcot. 

.?.•■■«-/« .'-'w -rt^T-c »nirth- n. -he-- -id mri :«hu#*. uui is ^on^ 
k J «-,-.<*• -a«r*r«>.rf**i mr.h •;. «eo**- »f 'he- lieair: ia "hid farm, tt ~i 



- ?• i' * -p-r^^^f!*, .«wr natter -r? jj*a Laa )een. ^onLpozed m rh& 

T -> :r-vrr. ->/ T*rn.*hiri* j* trTHiiirti •▼tth in irritahie soteztl 

v.! .f -\\m> -+ %t,t j^-ijH^oniirii'Ti .t ia "Tr.nsrarMit and ■Tserri: 

I * -jf^^fivir.* * ■nr l fps^-ri, mil "Iiptp is k feeiinz jf Tightness fj 

+;-***t TV* form > t.pc ^itb .n ihe jonty. uui is uaorcaced. 

r**.7/i»«»/ — ^\".rli % —ii^r -#> -ppannKir. i ■aremi inacnita- 
s »~ >-.-*fr»mA^r.n .T.n*r "ie m*ftt\ "o iscerrain 'he «xrent of tee 
;r»i-#»tii^. vV*Su»r vi* ">r 'w\\ iniujs in* ufecred. the laraer or 
rrr»M;*T *.ih« .if*rr ▼:w*fher the ii.-4*uie i** irinuur' or -recandajrv, 
-fi-.#f i*»rj*rw(a >n -ome itiier irTeftioa. -Hnn!r~5emiu •iisea&e of riw 
,i*-ar^ -.r <■ .dw***. ->r yr\ i jour* ir i-hettmaric iiarhesiii : then. lastly: 
* : . c - vu. t mcTv t m Tvts v» nn if i i tied u!cn riinir ta liie stage ami the man 
.it iwr*Ant *».d orpins ^vmntomiL 

fn *he i^-./-v vr*gf»/!nnnti*r-irr':T:iTir3 Tnnst ;ie inn lied, *s nmstarf 
*.***<;\»urYw r >r Mrv^n-iru*. -«rr>ef»ia!I~ in zhe carjularv form of the 
rt'ur^u^. *;■.;,* ^rv'iti-j- :-»med;es nir^t V earcioy^L as miuspantj** 
--.<vv "*<*-■ '!' ■,r^*!-''j. * k .«i ir.*'Ar,ift a-erient.*. inci'iiiinrr ^icii as 
p,"-f-i ^^ '■ ^ H'-^^r. or* *hft M-r-r. ''^Lre m.":.'u he ^ik^n n»:c x> 
^V-r-'-y *»■.<■• "4i--^r.* ^r.«! *«o T r ^alci a r. I*.:a vital pr.«-^r« ':y tiie treac - 
rr- <■•,'■* »/!.',' .*.*■/!. ^r.»'l *r.'' \< *9x&?te\"»i r.t^esaarT ir^ *Ii^ i?a.-=e of old 

••;.-/'»/■' <^f i^-r-pi/'-i^r.r.* in r.an.w^r.r, <:.->e> uliv be r*rijeited at 
./^r^, '.t.'t-r:-'* j . *'* ^>r\;.% «»•/>■ it »a rj-.iukly a.- p«;a?ir.Ie the re^tor- 
/.* ; ^rr '/f 't'-tt+,(rt%. V/Kftn thiA i.-^ -o abTin«iant an.l t^nacicns as 
f/f :/»/'■ /!-/•, fA <\'j%\x><w% y an ^Tr*etic of ipecacuanha will often a5«3nJ 

A f thr- s'»rr»^' t.irnft, ar»'l with the same object, the air of the 
ttittttt -boul'1 )*: k'pt wfirrn htk1 rnoi.st by means of the bronchitis 
l'*'Mlf». Af Ihh i*irurt] *]*/), if practicable, emollient and anod\ ne 
f|rf>iyH I'honM b<! ifih/iled. When flecretion be^irLS to be restored, 
ihoff(/h mUII wn.ri*y arirl viw'id, the inhalations should be alkaline, 
Mh'l ffihffiiri r.nrhorufcU? of Mo/1a or carbonate of fWDtash. When it is 
tliimi'tr and mor« abundant, and the fever has considerably sub- 
Midi«d, t.liwi Um ftitrioH of chloride of ammonium, with either ij>eca- 
fiinnliM tit M(|nillM f may l>o inhaled. 



INFLAMMATION OF THE BRONCHI. 271 

If the cough ia very troublesome, anodynes may be combined 
with the alkaline and expectorant sprays, as coniiiin hyoseyamus, 
oi' lettuce; hut belladonna and opium should be rarely inployed, 
because of their effect in checking secretion; chloral nay be 
substituted for the opium in some cases with advantage, bjth for 
chucking the cough and for procuring sleep. 

If the case he secondary, and due to some other affection, this 
of course must be included in the treatment; if to a diseased or 
weak heart-, digitalis must be administered, with occasionally efficient 
aperients. If it lie associated with gout, this must be suitably 
treated with colchicum, citrate of litliia, and in some very chronic 
cases iodide of potassium, 

In uncomplicated acute bronchitis, especially of the larger 
tubes, the prognosis is favourable, and the chronic stage usually 
lasts but a short time. In capillary bronchitis it is much less 
so, for this is not only a much severer disease, but it ia often 
secondary. 

In chronic bronchitis it makes all the difference whether the 
disease is primary or secondary ; in the former case the prognosis 
is more or less favourable, while in the latter the treatment will 
be often merely palliative. 

In this stage of bronchitis the same general principles of 
treatment must be acted upon, but they need not be pushed to the 
same extent as in the acute form, and they include the employment 
of antispasmodics, as chloroform, to relieve spasm and dyspncea, of 
anodynes for the cough, of nauseauts and solvents to promote and 
soften the secretion, and of expectorants, especially stimulant 
expectorants, to aid its discharge. 

When the chronic bronchitis is of long standing, and the dis- 
charge profuse, then preparations containing tar in different forma 
should he inhaled. 

The preference should generally be given to tar itself, rather 
than to any single constituent, however valuable. The analyses 
already given show I hut the composition of tar, whether wood or 
gas tar, ia very complex, and it is highly probable that the beneh'cial 
action exerted by it is in part due to some of its more undeter- 
mined and less studied constituents. The success which has at all 
times attended the use of the tar compounds in chronic bronchitis 
has been remarkable, and it is only comparatively recently that 
they have been at all generally employed hy the orthodox prac- 
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titioner; formerly they were prescribed mainly by empirics, 
who obtained sometimes a wide reputation by the success they 
achieved. 

For that form of chronic bronchitis which occurs in cold and 
damp weather in the early spring, and which is often distinguished 
by the name of winter cough, the tar preparations are even more 
effective, and exert in fiict an influence which may be regarded as 
almost specific. 

For the modes of inhaling the tar preparations the reader is 
referred to the previous chapter. 

Other remedies possessing similar properties, and acting some- 
what in the same manner, are benzoic acid, benzoin, ammoniacum, 
cubebs, and senega with ammonia. Although proving often very 
serviceable in cases of chronic bronchitis, they are on the whole 
less effective than the tar preparations. 

Ammoniacum often affords very great relief in the bronchitis 
of old people, attended with much wheezing, while senega and 
ammonia are suited for those cases in which a tonic combined 
with a stimulant expectorant is needed. 

A remedy of a different kind, also very valuable in many cases 
of winter cough, is ipecacuanha in the form of spray. 

When the secretion shows any tendency to putrescence, then 
sprays of sulphurous acid may be used, as specially recommended 
by Dr. Dewar, or of creasote or oil of eucalyptus. 

There is a special form or variety of capillary bronchitis, which 
occurs in old people, catarrhus senilis, and which has been sometimes 
described under the name of peri-pneumonia notha. It is usually 
a subacute affection having the symptoms of a catarrh, with an 
abundant secretion of an opaque frothy mucus, which sometimes 
even assumes a purulent character. In the latter stage of this 
affection, stimulant and balsamic inhalations will also do much 
good, combined with bark or senega, and either ammonia or squills. 
Obviously, with the inhalation treatment other remedies, both 
external and internal, according to the cause of the bronchitis and 
the character of the symptoms, must be combined, as externally 
stimulating liniments and counter-irritants, and internally suitable 
tonic and supporting remedies. 

Since in most cases of bronchitis the general health is much 
weakened, and since the disease is particularly prevalent in old 
age, care must be taken to maintain the strength. The diet 
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should bfi light and nourishing, and stimulants should be tillowed 
in hoth the acute and chronic foTBis, and even in capillary bron- 
chitis; they promote e spec to rat ion and relieve the breathing. 
Tonifia in most cases will be needed, combined with expectorants, 
as ammonia with bark or senega. When with debility there is 
profuse secretion, iron will often prove very effective, particularly 
in the form of ammonia citrate, ethereal acetate, or the tincture. 
If there be emaciation, cod-liver oil is indicated. The patient 
should at all times be warmly clad, and, if necessary, he should 
seek a warmer climate. As a rule dry climates suit the bronchitic 
the best, but occasionally the reverse is the case. 

Dilatation of the Bronclii. 

This disease is characterized by dilatation of one or more of 
the bronchial tubes, Bronchiectasis, and is usually a consequence 
of chronic hronchitis ; this may consist of a general increase in 
the calibre of the affected tubes or of bead-like enlargements. It 
might at first be supposed that the dilatation was entirely due 
to mechanical causes, and that the persistent and more or leas 
explosive cough caused the bronchi to give way, and this more 
particularly when they have become blocked up with solid pellets 
of mucus. It is found, however, that thia explanation is not 
sufficient to account for till the phenomena as revealed in post- 
mortem examinations, and that other causes are at work. 

Dr. Grainger Stuart, who .specially investigated this subject, 
came to the conclusion, founded on the researches of Andral, 
Oorrigan, Gairdner, and Stokes, as well as his own, that the 
essential condition in these cases is atrophy of the bronchial walla, 
which readily yield to internal pressure in the same way as an 
artery does when its middle coat is diseased. The contractile and 
expulsive power of the dilated and sometimes .stecnlaied bronchi 
is lessened, secretion is apt to accumulate therein, ex|>eetomtion 
Incomes increasingly difficult, and the secretion is thus retained 
long enough to allow of decomposition setting in and the genera- 
tion of offensive odours. 

This decomposed secretion now begins to play its part in the 
consecutive changes: it excites irritation and chronic inllamma- 
tion; the mucous membrane becomes thinned and ulcerated ; the 
irritation now extends from within outwards, till various changes 
are produced in the surrounding lung tissues; the luugs may 
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waste, or there may be increased growth of connective tissue, or 
abscess or gangrene may take place. 

The expectoration in the advanced stage of this disease is apt 
to occur in paroxysms, is profuse, and often extremely offensive. 

Treatment. — At first this will be the same as for chronic 
bronchitis; but when the dilatation of the bronchi has become 
considerable, the remedial measures adopted must be regarded 
mainly as palliative, although suitable inhalations will afford great 
and marked relief in several ways. 

The decomposition and foetor of the expectorated matter, and 
the consequent offensivcness of the breath, may be remedied by 
the efficient employment of carbolic or sulphurous acids. The 
carlx)lic acid may be inhaled either as fumes, by means of the 
' globe ' inhaler, aided by the water bath, or by the inhaler for 
concentrated vapours, or the acid may be inhaled as an atomized 
hpray. The sulphurous acid should be used as a spray, the acid 
being properly diluted. 

After the foetor has been removed, another class of remedies 
may be resorted to with the best effect — namely, the tar prepara- 
tions and the stimulant oleo-resinous balsams, under which turpen- 
tine may be included ; this is often an efficient remedy, but its 
odour and taste are repugnant to many. Terebene is a much 
pleasa nter remedy and probably quite as effective ; the oils of euca- 
lyptus and lir-wood may also be employed with advantage. 

The above antiseptic and stimulant treatment will usually 
produce a great reduction both in the character and amount of the 
expectoration ; but when the secretion is profuse, astringent 
remedies will often effect a great change for the better, as sprays 
of perchloride of iron, alum, tannin, and glycerine, or of acetate of 

le;td. 

The decomposition and foetor being stopped and the amount of 
expectoration greatly reduced, the mucous membrane of the bronchi 
is brought into a healthier condition, and the irritation both within 
and without the tubes becomes greatly lessened. 

The disappearance of the foetor is of course a favourable sign, 
but too much stress must not be laid on this. A very slight 
decomposition will often give rise to an offensive odour. 

Expiration into rarefied air would, I believe, afford great relief, 
by promoting expectoration whereby the bronchial tubes would 
become freed from the retained secretions. 
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Plastic Inflammation of the Bronchi. 

This peculiar affection, Plastic Bronchitis, is characterized l>y 
the formation in the bronchi of fibrinous casts ; these may lie 
simple or branched, hollow or solid. Those from the larger tubi-s 
are laminated and more or less hollow, being denser externally 
than internally, while the casts from the smaller tubes are often 
solid. In the formation of these casts this variety of bronchitis 
would apDear to stand in relation to croup. 

It is a very chronic affection of rare occurrence, its cassation 
being obscure. The first intimation usually given of its existence 
is the expectoration of" portions of the casts. 

The detachment of the casta is very difficult and is accompanied 
with much irritation, cough, dyspncea, and not unfrequently 
hemorrhage, which is usually slight, hut may be profuse. 

Treatment. — When the existence of this disease has l*en 
established, the treatment must be directed to the amelioration of 
the predominant symptoms, the lessening of the irritation and 
cough. An endeavour, however, must be made to bring about 
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n of the casts. With a 
n of atomized sprays containing 
i, such as those which have been 
already more than once referred to, should be employed. Some- 
times an expectorant will prove useful, such as ipecacuanha, and 
if there be little or no irritation or hsemoi'1'hage, carbonate of 
ammonia will aid the expectoration. 

If there he haemoptysis and this is but slight, it is better not 
to interfere with it, as it probably indicates detachment of a cast, 
of which it is in fact an almost neiessary accompaniment. If the 
bleeding be profuse, however, recourse must be had to the inhala- 
tion of astringents, which must not be of an irritative character, 
as ergot or turpentine, or gallic acid with glycerine. 

A remedy which is often very serviceable iu these cases is 
iodide of potassium, which may be admitriatered by inhalation in 
5-grain doses twice a day. 

It is affirmed that plastic bronchitis sometimes predisposes to 
phthisis. 

Inflammation of the Lungs. 

There are several distinct forms of Pneumonia ; one of these is 
simply catarrhal, and is due to the same causes which give rise to 
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catarrhs of the mucous membrane of the respiratory track ; another 
form is true or acute pneumonia ; a third is chronic or interstitial 
pneumonia, while in a fourth variety may be included those 
pneumonias which arise from some special or specific cause. 

Acute lobar, or, as it is sometimes called, from its supposed 
relationship to croup, croupous pneumonia, is not a purely local 
affection, and although frequently excited by exposure to cold and 
damp, there is reason to believe that it is in reality a specific 
disease and due to a specific cause, probably a bacillus. The chief 
reasons for this belief are, that the fever does not stand in any 
definite relation to the condition of the lungs ; it usually precedes 
the manifestation of local mischief and disappears generally before 
resolution has set in. 

Until a comparatively recent period the belief was generally 
entertained that pneumonia afforded a typical example of a pure 
inflammation of a parenchymatous organ, the inflammation being 
modified by the extent of the disease and the age and constitution 
of the patient. On this view the heroic treatment which former]? 
prevailed was mainly based. As soon as more exact observations 
were made the soundness of the antiphlogistic treatment came to 
be doubted, and it was at length almost abandoned. For some time, 
however, no sufficient explanation was forthcoming of the change 
of treatment, which it was endeavoured to account for on the 
ground of either a change in the type of the disease or in the 
constitutions of those who became its subjects. Soon the unsatis- 
factory and insufficient character of these assumptions became 
apparent, and enquirers looked about for another explanation. 
Now, however, that the fact has been recognized that the disease 
is not local or purely inflammatory, but part of a general aztd 
specific malady, the change which this treatment has of late Tears 
undergone becomes intelligible. 

The acute stage, though running a certain definite course acd 
terminating in resolution, is seldom followed by any prolonmii 
chronic stage; in fact, chronic pneumonia may generally be re- 
garded as a separate disease, not ordinarily preceded by anv we-B- 
marked acute stage. 

The chronic form has been distinguished by the name of infc^ 
stitial or fibroid pneumonia, and it affect h principally the inter- 
cellular fibrous tissue of the lungs, which becomes thickened as>£ 
contracted, giving rise to cirrhosis of ono or kith lungs, usuaI]jT 
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one only, with loss of elasticity and diminished capacity. This 
condition may lead ultimately to emphysema or dilatation of the 
bronchi, and it may occur either as a separate affection or asso- 
ciated with, the inflammatory process in some other lung affections, 
as in fibroid phthisis. It is sometimes catarrhal in its origin, but 
occasionally it is induced by the bronchitis resulting from the 
continued inhalation of hard, irritating particles, as of stone, glass, 
or iron. It is a very chronic affection, lasting often for many 
years, but usually proving fatal in the end. 

Then there are other forms of pneumonia, which have been 
discriminated of late years, and two of which depend on the 
presence of special organisms, epidemic or endemic and inler- 
milltnt pneumonia. 

Again, the pneumonia which is apt to occur in the course of 
certain iulVcUous iiwU'liis, us measles, typhoid fever, fax, owes 
its origin, in part at least, to the mo& poisons of the diseases 
with which it is associated. 

Then, the pneumonia depending on obstructed circulation 
through the lungs forms another class. 

The inflammatory process may affect the whole or part of a 
lobule, when it is known as lobular, or a whole lobe may be in- 
volved, lobar pneumonia. The disease is usually unilateral or 
single, but sometimes it is bilateral. When it is confined to part 
or the whole of a lobule the upper portions of the lungs are the 
most frequently affected, the mischief being in many cases simply 
local and catarrhal ; when it is lobar, the bases of the lungs are 
usually implicated. 

In very many cases of lobular pneumonia the pleura is more 
or less involved, constituting pleura- pneumonia ; in others the 
bronchial tubes are affected, broitcho-pueuinonia ; this form is 
also usually distinct from true pneumonia, and is not unfrequently, 
like bronchitis itself, a purely catarrhal affection. 

Occasionally lobular pneumonia terminates in the formation of 
an abscess, or in gangrene ; but these events are apt to occur only 
in cases in which the inflammation is particularly intense or in 
which there is some special peculiarity, or in very depressed con- 
ditions of the system. 

Of the two forms of pneumonia due to or associated with 
the presence of special organisms, one resembles the pneumonia of 
bovine animals, aud is due to a similar cause. The presence of 
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such an organism in certain cases of pneumonia occurring in the 
human subject was long suspected, and it was in part proved by 
Klebs and others, but it was reserved for Koch and particularly 
Friedlander to give the first accurate and complete description. 

The micrococci or pneumonococci are of an elliptical form, 
joined together in pairs, diplococci, or even forming chains, made 
up of a succession of pairs ; they are surrounded by a capsule, and 
this serves to distinguish them from other micrococci. They very 
closely resemble the organisms found in bovine pleuro-pneumonia, 
only that those occurring in the human subject are a little smaller. 
The micrococcus has been separately cultivated and the disease 
produced by the inoculation therewith of mice and guinea-pigs, 
and in the former by inhalation as well. It is introduced into 
the system from without, and it has been found and satisfactorily 
identified by Emmerich, of Munich, in some mortar taken from 
dormitories in which pneumonia was from time to time epidemic. 

From more recent observations and experiments there is good 
reason to believe that croupous pneumonia is identical with the 
above, the same organism having been found in both. 

The other form of pneumonia associated with a particular 
organism occurs in intermittent and remittent fevers, and hence 
has been termed intermittent pneumonia. 

The mixed form of lobular pneumonia and bronchitis, broncho- 
pneumonia, may be either acute or chronic ; it is apt to occur in 
childhood, in old age, and in debilitated states of the system. It 
also often occurs after measles in an acute form, or after whooping- 
cough, when it is less acute. 

In the acute form it is a much more serious complaint than 
ordinary bronchitis, and is attended by considerable fever ; in 
the more chronic form it is an insidious and dangerous malady. 
In old people it usually commences with the symptoms of an 
ordinary catarrh, as in catarrhus senilis. 

Broncho-pneumonia, or, as it is sometimes called, catarrhal 
pneumonia, is generally catarrhal in its origin, the inflammation of 
the bronchi, or bronchitis, being antecedent to the pneumonic 
lesions. 

The condition of the lobules varies much ; they may be hyper- 
semic, inflamed, consolidated, emphysematous, or even collapsed 
these conditions being sometimes more or less associated. 

The mucous membrane of the smaller bronchi is congested, 
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thickened, sometimes softened, and the tubules are more or less 
filled with tenacious or muco-purulent secretion. 

The expectoration is very different from that of acute pneu- 
monia ; there is an absence of blood, but the cell elements abound, 
derived mainly from the bronchi, but in part also from the air cells. 
Now it is to catarrhal or broncho- pneumonia that the term de- 
squamative pneumonia chiefly applies. Should the inflammation 
be greatly prolonged, an increased formation of fibroid tissue may 
be one of the results. 

Treatment. — Under the head of Inflammation of the Lungs 
several distinct conditions and affections are included, each of which 
requires its own special treatment. 

First, the treatment of the typical or croupous form of inflamma- 
tion has to be considered ; then that of catarrhal pneumonia or 
broncho-pneumonia, of chronic or interstitial pneumonia, of pneu- 
monia arising from obstruction to the circulation through the 
lungs ; and, lastly, of epidemic and intermittent pneumonia. 

In these several forms the treatment is necessarily complex, and 
comprises constitutional means, the application of external deviva- 
tives, and the employment of various medicaments and medicated 
solutions in the form of sprays. 

In acute pneumonia the first care must be to avoid all pro- 
ceedings and remedies which tend to weaken, and especially those 
which exert a depressent action on the heart, since cardiac weakness 
constitutes the great danger in this disease. For this reason 
ipecacuanha is preferred by many to tartar emetic; it should be 
given in nauseant doses, repeated so as to keep up the nauseant 
effects, and there is no easier or more advantageous, way of ad- 
ministering this than by sprays. It matters little whether the 
sprays are wholly inhaled or not, as the effect will be much the 
same even if a portion of them be swallowed, the object of their 
employment being to promote secretion and to lessen fever.. 

For the reduction of pyrexia, tincture of aconite may in most 
cases be employed in the usual manner, notwithstanding its- some- 
what depressent action, and it may be added to the sprays con- 
taining the ipecacuanha. Another remedy, which may be used 
on account of its derivative action, is digitalis, and this is not a 
cardiac depressant. 

In Germany, when the temperature is very high, 106° or 107° 
F., physicians are in. the habit of. adopting one or. other of the 
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following proceedings with a view to its redaction : they either 
administer ever}- 24 hours one large dose of quinine, some 20 or 
30 grains, or they have recourse to the cold bath. Neither of 
these proceedings is in much favour in this country, although hoth 
are capable of rendering much service in severe and critical cases, 
in which alone one would be disposed to try them. Short of the 
cold bath, cold sponging with vinegar and water, or the sheet 
wetted with the same, may be employed ; and if this plan be not 
adopted, then 10 grains of quinine may be given twice a day, one 
dose in anticipation of the maximum daily rise of temperature. 

Very soon, and while the expectoration is still sanguineous, 
alkalies, as carbonates of soda or potash, for the sake of their 
solvent action, may be given in the form of a drink, and solutions 
of them may also be sprayed into the throat, whereby the local 
effect produced will be greater than when they are introduced into 
the stomach. 

Then, as the sputa lose their rusty character, as resolution sets 
in and the expectoration becomes more abundant, the alkaline 
treatment should be combined, if the cough be troublesome, with 
such anodynes, as hyoscyamus and henbane, as do not dry the 
mucous membranes and retard secretion. 

The stage of resolution in this affection is not usually much 
prolonged, but towards the close of the attack stimulant expector- 
ants will sometimes be found of service, as chloride of ammonium 
or carbonate of ammonia, with, if there be much debility, bark or 
senega. The expectorants will be best administered in the fomi 
of sprays, it being always remembered that, in order to ensure their 
beneficial effects, it is not necessary that the quantity of liquid 
used should be great, or that the patient should make any special 
efforts with a view to their complete inhalation. 

As mustard cataplasms are of value in the early stage, so 
stimulating liniments will be found equally so in the later sta<*e. 

The diet throughout should be nourishing, and brandv ad- 
ministered when the heart shows anv sign of failing. 

In catarrhal or broncho-pneumonia the inhalation treatment 
resolves itself very much into that which has already been 
described for acute and chronic bronchitis, and to which, to save 
repetition, the reader is referred. The fever, even in the acute 
cases, is usually not so considerable as in acute pneumonia, while 
in chronic ca^es it is very much less. It is when 'the capillary 
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bronchi are affected that the fever is greatest and the difficulty of 
breathing most marked. 

The constitutional, like the local, treatment must of course be 
adapted to the stage. In the acute stage, stimulant cataplasms 
or compresses must be applied, and, with a view to promote 
expectoration, sprays of ipecacuanha may be employed and the 
vapour of hot water inhaled ; but when secretion has become so 
abundant as to interfere with respiration and to excite much 
cough of a spasmodic character, chloride of ammonium or carbonate 
of ammonia should lie freely administered, Loth internally and as 
sprays ; in the chronic stage the expectorants may he combined 
with bark and senega. 

In chronic or fibroid pneumonia, the main objects of the treat- 
ment must be to remove us far as practicable the exciting cause of 
the pneumonia, usually either catarrhal bronchitis or that form 
of the same disease which arises from the continued inhalation of 
the irritating par tick's incidental to certain industrial occtipu- 

In the advanced stages of this disease, when there is confirmed 
bronchitis, dilatation of the bronchi, profuse and perhaps foetid 
secretion, the treatment will be almost identical with that for 
bronchiectasis. 

In the intermittent form of pneumonia the most important 
part of the treatment will consist in the administration of those 
remedies which have acquired the reputation of being almost 
specifics for intermittent and remittent fevers. 

Should gangrene ensue, as it occasionally though rarely does, 
in the lobular form of pneumonia, in greatly debilitated subjects, 
in addition to the constitutional treatment, sprays containing 
carbolic acid, turpentine, or sulphurous acid, or the fumes of 
these or of iodine, should be freely inhaled. The preference 
should be given to turpentine or terebene, and these remedies may 
be taken internally at the same time with advantage. 

Of course the powers of the patient must be sustained in every 
possible way by nourishment, stimulants, and suitable tonics. 
Asthma. 

A spasmodic affection of the unstriped muscular fibres of the 
bronchi, the attacks being poroxysmal, occurring at more or less 
definite intervals, and excited by a variety of causes, all of which 
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act through the nervous system in the production of the spam 
One of the most distressing results of the spasm is dyspnoea, whk 
if long continued and frequently repeated, gives rise to seriora 
structural effects in the organs of respiration and circulation. 

The causes of asthma are various, but they all have this in 
common, that they give rise to the spasm through the medium 
of the nervous plexus supplying the bronchi. The irritation 
may be communicated directly from the mucous membrane of the 
bronchi, from that of the stomach and bowels, or from the brain. 

The most frequent, and therefore the most important, of all the 
causes of asthma is bronchitis, however induced, whether due to 
catarrh or caused by certain specific diseases, as measles or whoop- 
ing-cough. 

Other exciting causes acting directly on the mucous membrane, 
are irritating vapours and powders, whether organic or inorganic, 
as the powder of ipecacuanha, the pollen of certain plants, 
especially those belonging to the natural order Gramtnece, and 
various kinds of mineral substances. If these be applied for a 
short time, the effects are but temporary, but if the application he 
long continued, bronchitis may be established and permanent 
results ensue. 

By some writers, climatic influences have been placed anion* 
the direct causes, these influences in some cases acting by aggra- 
vating the pre-existing bronchitis or by calling into action certain, 
and sometimes inherited, peculiarities. As a rule dry climates 
and well-drained towns and cities are best suited to most cases of 
asthma. It has been supposed that the increased amount of 
carbonic acid in the air of populous towns has its effect in warding 
off attacks of asthma, but this view is doubtful, seeing that the 
proportion of the acid, though increased, is still but small. 

Amongst the more remote excito-motory causes of asthma 
are irritation arising from the stomach and bowels, or due to 
dentition. 

Then occasionally an attack of asthma is brought about by 
emotional or centric causes, as by great mental excitement. 

Certain forms of blood poisoning also sometimes excite 
paroxysms of bronchial spasm, as of gout, Bright's disease, and of 
intermittent and remittent fevers. 

Attacks of asthma may follow the disappearance or cure of 
gome chronic and habitual skin affections; this also has been 
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' ' explained on the supposition of the presence io the blood of some 

■ morbific constituent. 

Then, finally, heredity plays mi important part iu predisposing 

■ to asthma, ; in this case the liability is probably explained by the 
* existence of certain susceptibilities and structural peculiarities, the 

nature of which is not understood. 

When the asthma is associated with severe ami long- continued 
bronchitis, then morbid structural effects are produced in the 
bronchi themselves, in the air cells of the lungs, and io the organs 
of circulation. 

The muscular coat of the bronchi, particularly nf the smaller 
branches, become.-; abnormally developed ; the mucous lining of the 
bronchi is more or less congested and thickened, a diminution in 
the calibre of the bronchi being thereby occasioned. In conse- 
quence of the difficulty of expiration the air cells are subjected to 
great internal pressure, so that they become gradually and at 
length permanently enlarged, and emphysema is established. The 
distraction to the circulation through the lungs leads ultimately 
to dilatation of the right side of the heart, while the lungs them- 
selves become congested. 

Each attack of asthma usually terminates in expectoration; 
this in nn com plica ted cases is usually thin and scanty, but if there 
be bronchitis it will lie more abundant and thicker. 

' Treatment. — First, the cause of the asthma must be accurately 
determined, and, next, this as far as possible must be removed ; in 
some cases the removal is easy, in others more difficult, if not 
impossible; but if the cause cannot be wholly removed its effects 
can usually be greatly mitigated, the severity of the attacks 
lessened, their duration shortened, and the intervals between them 



If the cause he mechanical, and depend on the inhalation of 
irritating dusts and powders, of which there are a great variety, 
these of course must lie avoided; if the attack be associated with 
bronchitis, as in the more severe and permanent cases is commonly 
tbe case, the treatment, with a view to ensure lasting effects, must 
be directed mainly to this. Again, the fact must not bo forgotten 
that the bronchitis is usually associated with considerable con- 
gestion and obstruction of the circulation through the lungs, and 
with engorgement of the right side of the heart ; the bronchitis 
therefore will in many eases be best relieved by measures which 
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tend to remove the congestion and obstruction, as particularly by 
digitalis and by the moderate use of saline aperients. 

If the cause be peptic, then the condition of the organs of 
digestion will claim the first attention. The seizures which occasion- 
ally arise from the condition of the blood, although of an asthmatic*! 
nature, constitute a separate class of cases, differing in some re spec ts 
from ordinary asthma. 

The treatment of the bronchitis, whether general or by inhala- 
tion, most be conducted on the principles and in the nuMinwr 
already described. 

For the relief of the spasmodic seizures a great variety of 
remedies have been employed, and many with considerable 
success. 

During the seizures the patient has often great difficulty in 
inhaling even the most tmirritating vapours, or he may be totally 
unable to smoke or swallow. In such cases, sprays may be em- 
ployed with great advantage, the medicament being dissolved in 
only a small quantity of the menstruum. For the beneficial effect 
of these it is in general not necessary that the fluid should penetrate 
into the bronchi. 

The remedies may for the most part be classified under one 
or other of the following headings : — 

Antispasmodics, stimulants, anodynes, depressants, and nervine 
tonics. These several classes of remedies are capable of being 
effectively applied to the organs of respiration by means of inhala- 
tion, that is to say, to the parts chiefly involved, in place of reaching 
them by the more circuitous route of the stomach. 

The chief antispasmodic remedies are chloroform and ether, 
separately or combined, and nitrite of amyl ; they are inhaled chiefly 
in the form of vapour, either in anticipation, or for the relief, of the 
paroxysmal dyspnoea. 

Dr. Talfourd Jones has found nitrite of amyl of great 
service in asthma, 5 to 10 drops being placed on a handker- 
chief and inhaled cautiously. Some persons are much more sus- 
ceptible to its action than others, especially women, so that it 
is better to commence with the smaller doses. Dr. Ringer states 
that the relief afforded by this remedy lasts but a very short 
time, the dyspnoea quickly returns, and the remedy soon loses 
its effect. The same remark applies equally to chloroform and 
ether. 
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The narcotics act also as antispasmodics, and some, be stra- 
monium and tobacco, exert a ilr-pn'mtniil effect as well. 

The stramonium for smoking should consist of a mixture of 
the ripe seed vessels and leaves, as the former contain a much 
larger proportion of daturin, and hence are more active. The 
herb is sometimes smoked alone, either in pipes or as cigarettes, but 
is often mixed with datura tatula, lobelia, cannabis, and nitrate of 
potash. 

Many nostrums, or so-called cures for asthma have been 
devised, the majority of which contain stramonium as one of their 
constituents. The chief of these have been already noticed. One 
is Himrod's cure, which consists mainly, if not entirely, of powdered 
stramonium leaves, aniseed in powder, together with a small quan- 
tity of the leaves of tobacco, the whole being rendered combustible 
by the presence of nitrate of potash. This mixture must Ijc burned 
and the fumes inhaled. 

Dr. Pothergill states that Himrod's cure contains also bella- 
donna, hut Mr. E. G. Clayton, F.C.S., who at my request very 
kindly undertook the analysis of the mixture, says that he 
has not been able to detect the presence of atropia, nor indeed 
of arsenic or theine, the presence of both of which has been sus- 

A mixture consisting of 2 parts of the powder of stramonium 
leaves, ] part of aniseed, and 1 of nitrate of potash will lie found 
to answer very much the same purpose as Himrod's cure. 

Br. W. H. Beverley, of Scarborough, gives the following 
formula for the preparation of a powder which he has found very 
useful in the relief of asthinatical attacks, including those of hay 
fever. Six drachms of each of the following : datura tatula, 
stramonium, caunabis, and lobelia, with 4 drachms of nitre and 
!, drachm of eucalyptus oil. A teaspoonful to be burnt occasion- 
ally and the fumes inhaled. 

The cigarettes d'Espic contain extract of belladonna, henbane, 
thorn apple, water-fennel leaves, and extract of opium. This is 
very much Trousseau's formula for narcotic cigarettes, which, 
however, in place of fennel, contained cherry-laurel water. 

Dr. .T. Mortimer Granville has also lately published a formula, 
under the name of pulvis boracia Co., the composition of which 
has already been given, and which be states to be really curative 
of the asthma accompanying hay fever. 
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A tht? 5\TTj\urxf* v^m^W consists in the inhalatioB. of tfeefaos 
arlsi:i:r zmm ""he .Miming or paper saturated with, nftzms? rf 
Doraso. w*i it '2 as raL* idT-tataae. that the fumes* can be n****"** 
wi^n -[ie ^acient is inaoie w .-*nioke a cigarette. Tne pazvr 
-ttciLii ivntain 1 known riantiirr or* nitre, and should be buj e ms in 
a sneeial lnnHT^rxuf. -» ziinz "he r~ime* ma? not be too rnmrh dtLxrai 
bv *;iie xir of tiie Kom. Sw Chancer V. 

A^i.-ri:er ^Ere*:- :.r i.«r.hnia. m«:r» «:r less useful, wniA h* 
been j:mc •ini^io^ed. is* *^2e so«. , aLed • Ozone paper.' Xt is nac 
bv rjL^.*:^: \i onions ^br-ec "hronaa a string eolation o£ nitrate ai 
paoish. L'cIi-r-iTtf of potash, and ixride of potassium- Cigarettes 
are aia«£e wi"^i purer fLnilarly preparwL and may be p ro c ure d of 
Mr. K - iccns. Scran* L Lonojn. 

C'cctwtocallT •.jcacco is mxed with, the other narcotics, bos 
*r»T *:;p:*l ^.'•x -rrzTr ^:nl.£ te Taed with, great caution bv nan- 
snx k-frs. -escieciallj wL-rc *£:e b=art is weak. 

Looelia is n^illy inhaled in the form of an ethereal tincture. 
and sometimes by mean* of an oro-nasal inhaler : this proceeding 
is. however, useless, a* the alkaloid of lobelia is non- volatile. The 
eth^rau tincture should therefore be inhaled as a spray, or, best of 
alL, the herb should be smoked. The remedy mast be freely used. 
and in considerable doses, to r.e elective. Ringer states that it 
i- -^rvioeable ho*. a in the pepti? and bronchial forms of asthma. 
and he remarks, ' My experience leads me to esteem lobelia 
higher the more T try* it, and I frequently hear it extolled 
by patient-,.' Jt i.-, unless in the dyspnoea aiding from heart- 
di-iea *;. 

Of co f jr-/r the eth'-real 'J net 11 re of lobelia may be administered 
in the ordinary way by the month • in this case the safest plan is 
to commence with JO drops every 10 or 15 minutes, till relief is 
obtained, but an much an a drachm may be given at longer intervals 
t,a.y (;ve.ry hour. It in apt to produce great faintness and nausea, 
but, in the absence of di. cane of the heart, the depression is never 
dan^erou.H. 

('annabbi, or Indian hemp, though useful in some cases of 
itnUirna, j'm vary inferior to lobelia. It lxjing an excitant of the 
nervous HyMttttii, if hIioiiM not lie given when there is congestion, of 
tin? brain or lungN. The ( , ignrett« , H should contain from 1 to 1 
grain of Urn extract, and the nprny from 5 to 20 minims of the 
tincture in about q ounce of (bin mucilage. 
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Belladonna is another valuable remedy for tho dyspnma, and, if 
administered early enough, it will sometimes even pivvoit an attitck, 
but it must be freely given, end if inhaled it should be in the form of 
spray, 10 minima of the tincture every 1 hour ; hut the effect must 
be watched, and when dilatation of the pupils occurs, and a dispo- 
sition to drowsiness, the remedy must he suspended for a time. 
In some cases as much as -{j drachm of the tincture given hourly 
will he required before any sensible effect is produced. 

Opium in some oases of asthma gives relief, but. strange to 
snv, morphia will sometimes produce an astlimaiiciil seizure, and it 
is well to bear this fact in mind. A spray of from 20 to 40 
minims in i ounce of water of the ammoniated tincture of opium, 
or from 10 to 15 minims of the liquor opii sedativus, will often 
greatly relieve the cough of bronchi tic asthma and so diminish or 
remove the dyspncea. 

Amongst the ntuuv.htiU reufilhs which are often serviceable, 
either in warding off or relieving an attack of asthma, are assa- 
ftetida, coffee, or citrate of caffeine. 

Assafratida gives relief partly thvouyli its action on the nervous 
system and in part by its stimulant effect on (he mucous membrane 
of the bronchi, causing an increased secretion of mucus ; sometimes 
it exerts an aperient effect, and in large doses it causes nausea and 
even vomiting. It would appear, there fo re, U> be a remedy well 
adapted to afford relief in bronchitic and dyspeptic asthma. It is 
not a pleasant remedy, and ammouiacum would in some cases be 
better tolerated, although it must he remeaihered that it differs 
from assafatida in the fact that it exerts but little action on the 



It has long been known that a cup of strong black coffee will 
often greatly relieve the breathing in a fit of asthma, this effect 
being due mainly to the caffeine which it contains. This fact has 
led Dr. Thorowgood to recommend and prescribe citrate of caffeine 
in 2 -grain doses ; this remedy may be employed effectually in the 
form of an atomized spray, 2 grains of the salt in £ ounce of 

The depressants act of course in a very different manner. 
Antimony in the form of tartar emetic, as already noticed, proves 
very serviceable in the quaBi-asthma of children from 6 to VI 
years of age, and which is so apt to come on in consequence of the 
slightest eiqiosurc. Ringer recommends that 1 grain of tartar emetic 
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should be dissolved in £ pint of water, and that a teaspoonful of 
the solution should be given every quarter of an hour for the first 
hour and afterwards hourly. He writes, ' If the wheezing coma 
on at night, it is sufficient to give the medicine at this time only. 
The good effects of the medicine become speedily evident, for on 
the very first night it often greatly benefits the child. So small a 
dose, it may be thought, must be inefficacious, but when first given 
it generally produces vomiting once or twice in the day, and, as it 
is not necessary to produce sickness, the dose in this case must be 
still smaller/ 

Of course the tartar emetic may be administered in the spray 
form, 5 to 10 minims of vinum antimoniale in 1 or 2 drachms 
of water being used for each spray; the dose, however, musk 
be regulated according to the age of the child and the effect 
produced. 

The effects of the inhalation of sprays of ipecacuanha resemble 
those produced by tartar emetic; in bronchitic asthma, they 
increase the secretion of mucus, but occasionally, in place of re- 
lieving the breathing, ipecacuanha occasions a sense of constriction 
and tightness : in such cases of course the remedy must be aban- 
doned. Their use is also contra-indicated when there is marked 
cardiac weakness. 

Another well-known remedy for asthma is arsenious acid. 
This may be inhaled in cigarettes each of which should contain 
about -jly to £ grain of arsenic ; or from 3 to 6 minims of the liquor 
arsenicalis P. B. may be administered by the stomach, twice a 
day in the intervals of the attacks. 

Arsenic is a valuable remedy in a class of cases of quasi-asthma 
which has been specially described by Ringer, attended with 
periodical attacks of profuse running from the eyes and nose 
occurring in the morning or two or three times a day, followed by 
difficulty of breathing at night : cases, in fact, which simulate true 
hay asthma, but are not really that disease, in which arsenic is 
but of little value. 

There may be an interval of several days between these attacks. 
The causes are various and include cold, dust, and other mechani- 
cal irritants ; in such cases from 2 to 3 drops of the solution of 
arsenic three times a day, administered in the usual way, is often 
serviceable. In a still severer form, which, like the first variety 
may last even for years, the irritation may extend from the nose 
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i the throat and thence to the lungs, producing difficulty of 
bathing, wheezing, and free expectoration. Children are liable 
to a similar affection, of which there may be several attacks in the 
course of the year, especially during the winter, and they may 
even end in true asthma. 

These cases, Ringer remarks, appear to be related on the one 
hand to bronchitis and on the other to hay fever, from which, 
indeed, it is impossible to distinguish some of them, although the 
irritant exciting cause may be different. 

Arsenic in many of these cases is of much service, although 
some days may elapse before its beneficial effect is apparent in 
relieving the paroxysmal sneezing and covyza. Where arsenic 
fails, the inhalation of the fumes of iodine will often prove of service 
in arresting the coryza. 

There are still several other valuable remedies for the relief of 
asthma which remain to be mentioned. 

One of these is the internal administration of the iodide of 
potassium. Dr. Tanner was of opinion that this whs the most 
valuable of all remedies in asthma. It is more especially in 
bronchial asthma that its beneficial action is most apparent, 5 
grains being administered two or three times a day. There can be 
little doubt that the remedy would have the same effect if inhaled 
in a spray. The iodide should be continued for some time. 

Another remedy which, in the hands of Dr. Begbie, has proved 
very beneficial in some cases of asthma is bromide of potassium. 
This acts in a different way from the iodide, and mainly by its 
sedative effect on the nerves. 

In the same class of cases hydrate of chloral also frequently 
proves of much service. 

One of the latest remedies employed in the treatment of asthma 
is Grindelia robusta, which is much esteemed in America and is 
of undoubted value. It may be obtained of Mr. Martindale, of 
New Cavendish Street, London, and is used with a view of either 
anticipating and so preventing an attack of asthma, or of cutting 
it short. The dose of the solid extract is from 2 to 3 grains 
two or three tiroes a day as a preventive, and from 20 to 
30 minims of the liquid extract every half -hour or hour at the 
onset of the dyspncea. The liquid extract may be inhaled as a. 
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Lastly, sulphurous acid has been recommended in asthma bj 
Dr. Dewar, as has been already stated. 

Emphysema. 

When Emphysema involves only a part or the whole of a 
lobule it is called lobular, but when one or more lobes of the 
lungs are affected it is termed lobar. So great are the differences 
between these two forms that they may almost be regarded as 
distinct affections. 

The lobular or partial form of the disease is brought about by 
unusually strong expiratory efforts, necessitated by some impedi- 
ment in the bronchi to easy and natural expiration, as thai 
occasioned by the irritable, congested, and swollen mucous mem- 
brane, with often excess of secretion, arising from chronic 
bronchitis. The cough causes the lung to contract on the air 
confined in the lobules behind the seat of obstruction, and this, 
not being able to escape readily, produces distension of the air 
cells, which, at first temporary, ultimately becomes permanent 
This form of emphysema is usually limited to one lung and is not 
hereditary. 

The second or lobar form of the disease is often hereditary, 
and it generally affects both lungs ; at first there may be no cough 
or bronchitis and no mechanical obstruction in the bronchi. It 
usually commences in early or middle life, is very insidious, the 
first symptom which attracts attention being increasing breath- 
lessness on slight exertion. Lastly, the cause of the enlargement 
of the air cells is different, it being produced by unusual inspiratory 
efforts, occasioning enlargement of the air cells, owing to a want of 
power in the elastic intercellular tissues, and this again is regarded 
as an evidence of mal-nutrition. 

At first the air cells are simply enlarged, but as the disease 
progresses the enlargement leads to pressure on the inter vesicular 
vessels, diminishing their blood supply ; as it advances still 
farther the vesicles become more or less ruptured, so that now 
many vesicles unite to form larger cells. The result of these 
changes is great diminution of the aerating surface of the lungs, 
destruction of the capillary vessels, diminished blood supply, 
lessened gas exchange, great impairment of lung elasticity, conse- 
quent inability to empty the lungs, and in very advanced cases 
distressing breathlessness, augmented on the slightest exertion. 
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The lungs are bilge, pale, non-crepitant, and undergo but littlo 
alteration of size either during inspiration or expiration, and 
hence the movements of the thorax are. confined to narrow limits. 

At first lobar emphysema may be uncomplicated with any 
other disease, but when of long standing secondary affections 
always arise. One of the most frequent complications is bron- 
chitis; this is rather congestive than inflammatory, involves the 
smaller tubes, which sometimes become dilated, is often attended 
with profuse socrciioi], which, in consequence of the diminished 
resiliency of the lungs, is expectorated only with difficulty and in 
some cases not at all, death by apucea being the result. Another 
complication is hypertrophy of l>oth the right, find left sides of the 
heart, with sometimes even valvular disease, while, in consequence 
of the difficulty of circulation through the lungs, fibrinous clots 
are apt to form in the heart and large vessels. The liability to 
valvular disease is explained on the supposition that lobar 
emphysema is a disease of nial-nulrition, as gout is said to be ; 
indeed, this is often associated with emphysema. A third con- 
sequence is asthma ; this, as in most other cases, occurs at night, 
owing, it is believed, to the hypostatic congestion which take 
place in consequence of a continuance for some hours in the 
recumbent position. 

In the lobar form of the disease, in the absence of confirmed 
bronchitis, the act of inspiration is performed with ease, all-hough 
it is shallow; but that of expiration, in consequence of the impaired 
elasticity of the lungs, is slow, difficult, accompanied by wheezing, 
and the lungs themselves are only partially emptied. 

Owing to the rupture and destruction of the air cells, oblitera- 
tion of capillary vessels, and to the incomplete manner in which 
the lungs are filled and emptied, the blood is imperfectly aerated 
and the skin assumes a congested and dusky appearance. 

Treatment. — Before proceeding to treatment, the first thing to 
ascertain is, whether the case be one of lobular or lobar emphy- 
sema, and next the nature of any complication which may exist. 

In most cases bronchitis will be found to be present ; this, 
owing to the difficulty of circulation through the lungs, is usually, 
especially in the lobar form, congestive rather than inflammatory; 
the small bronchial tubes are frequently affected, and there is 
copious secretion, which it is often extremely difficult to bring up 
from the want of resiliency in the lungs, 
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With a view to relieve the congestion the several emunctories 
must be kept in action, especially the kidneys. Digitalis, from 
its diuretic effect and power of strengthening the heart, 'will often 
prove of value, and it may be as easily inhaled in the form of a 
spray as given by the stomach. 

Another indication is the promotion of expectoration ; for this 
purpose there is no remedy so efficacious as carbonate of ammonia, 
with which squills may be combined. In the lobar form care 
must be taken to avoid the use of all remedies which dry up or 
hinder secretion, for this would increase congestion. 

If the secretion be thick and tenacious, then the solvent car- 
bonates of soda or potash may be combined with the expectorant 
ammonia salt. The effects of these remedies are better obtained 
by sprays than through the medium of the stomach. 

Anodynes will not often be required for the relief of the cough, 
and unless these are very judiciously employed they may do harm, 
particularly when the cough is due to excess of secretion in the 
bronchial tubes. 

"With a view to relieve the vascular system the treatment must 
be in part derivative. 

The asthmatical seizures will require very much the same 
treatment as asthma from other causes, and it comprises especially 
the inhalation of antispasmodics. 

The inhalation of the fumes of arsenic are often of much service 
in relieving the asthma so frequently attendant on emphysema. It 
is also beneficial in the case of persons who are more or less 
emphysematous, and who, on taking cold, are subject to wheezing, 
with some difficulty of breathing, but not amounting to asthma. 
Arsenic is not, however, efficacious in the paroxysms of true 
asthma, or when this is associated with severe bronchitis. 

Another remedy often of value in cases similar to the above, 
with wheezing and shortness of breath, is chloral ; this must not, 
however, be administered if there be obstruction of the circulation, 
as evidenced by lividity, and which would be increased thereby. 

Again, lobelia is stated to relieve the dyspnoea in emphysema 
with capillary bronchitis. Here caution is also required when 
there is disease of the heart. 

The lobar form of the disease being of constitutional origin, all 
those means must be adopted which are calculated to improve the 
general health and to give tone to the system. 
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If the emphysema be associated with gout, this also must l>e 
treated; in such cases, as also in some which are not gouty, iodide 
of potassium proves beneficial, it aiding in the relief of the 
bronchitis, as well as being serviceable in other ways. 

A Tery valuable method of treatment, much employed abroad, 
is by the inhalation of compressed air, with sometimes expiration 
into rarefied air. Tlie latter ensures the complete discharge of the 
residua! air from the lnri^s, and so allows the over-stretched elastic 
tissues gradually to regain their power. The inhalation of com- 
pressed ail' is, however, in many advanced cases not advisable, and 
it is better to limit the treatment to expiration into rarefied air, 
which in most cases will prove beneficial and is not likely to do 
harm. For the carrying out of this treatment ouly a very simple 
and inexpensive apparatus is requisite. 

Another method of treatment which should he adopted in 
emphysema with defective aeration of the blood, and which can 
scarcely fail to afford benefieial results, is the free and continued 
inhalation of oxygen gas. The inhalation should be repeated twice 
a day, as much as 30 or 40 litres being inhaled each time. If it 
be diluted with atmospheric air the quantity of the mixture in- 
haled must be proportionately increased. 

Lastly, change of climate is often very beneficial in eases of 
emphysema, especially the lobar form, but those suffering from 
the disease should lie cautioned against any extreme exertion and 
the climbing of lulls or mountains. 

Pulmontrri/ Consumption. 
"We have now arrived at the consideration of the treatment of 
lung consumption, more particularly by means of inhalation, this 
being the most important subject of the whole work. A strong 
feeling in favour of this treat incut has long jiessessed the minds of 
many medical men, although it must be confessed that the trials 
of this method hitherto made have disappointed the expectations 
generally entertained. Some few medical men have, indeed, lauded 
the plan beyond measure, and have attributed to it surprising 
results. That the results of inhalation in phthisis should be so 
often disappointing is doubtless in the main due to the. very im- 
perfect manner in which the inhalation has, until very recently, 
been carried out. This part of the subject has already been treated 
of, and it is not necessary to enlarge upon it now. 



294 PTJXMONABY CONSUMPTION. 

The treatment of phthisis by inhalation embraces a variety of 
important objects, as the following : — 

The alleviation of the cough, the diminution of expectoration, 
alteration of its quality, the destruction of the bacteria, the healing 
of the ulcers and cavities, the lessening or removal of the night 
sweats and diarrhoea, and the arrest of the haemoptysis which is so 
apt to occur, either at the commencement or in the course of the 
disease. 

Consumption may be defined to be an infective disease, run 
ning sometimes an acute but more frequently a chronic course, 
having its seat primarily in the lungs and tending to the forma- 
tion and deposition of a characteristic puriform material, termed 
tubercle, which in its progress undergoes a series of degenerative 
changes, causes lesions of the normal tissues, and the effusion 
of various morbid products and secretions, and ending, in the 
advanced stages, in ulceration, followed usually, when the disease is 
situated in the lungs, by excavation and the formation of cavities. 
Although the disease ordinarily commences in the apices, often 
of both lungs, but sometimes of one only, yet it usually extends 
from the part first attacked, involving at length more or less of the 
structure of the lungs and spreading thence to other portions of 
the respiratory mucous track, this tendency to spread being not 
even limited to the lungs. 

The infectivity of the disease is shown by the results of experi- 
ments by inoculation with the sputa of phthisis. 

It has been abundantly established that these sputa, in what 
may be termed true or undoubted phthisis, contain one invariable 
element/ namely, the tubercle bacillus, and there is much pro- 
bability that this organism is the infective element of the sputa, 
seeing that when such animals as rabbits and guinea-pigs are 
inoculated with the pure cultivated bacillus they become affected 
with a malady not distinguishable from phthisis in the human 
subject, the bacillus being invariably present in the tubercular 
formations. 

Now, although the di sen so is usually first manifested in the 
lungs themselves, as just Rtatod, it shows a remarkable liability 
to spread and to infect, first, other parts of the lungs, including 
the mucous membrane of the respiratory track, as the bronchi, 
larynx, &c. ; secondly, other parts outside the lungs, but which are 
within easy reach of infection by the sputa, as the mucous membrane 
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of the small and large intestines and the liver ; and, thirdly, parts 
and organs still more remote and which are only to be reached 
through the absorbent and vascular systems, as the mesenteric, 
bronchial, and cervical glands, and the membranes of the brain. The 
stomach generally escapes infection ; at all events it resists it for a 
long time, and this comparative immunity is probably due to its 
power of digesting the sputa and of destroying the bacillus. No 
doubt some portion of the sputa, becoming mixed up with the 
food, escapes digestion and passes on into the bowels to work its 
mischief there ; but, since the digestive process is constantly going 
on in the stomach, it is very difficult for the sputa or the bacilli to 
survive the solvent action of the gastric juice and so to obtain a 
permanent footing there. 

Consumption, then, is not a simple local or inflammatory 
malady, although it is more or less localized at first, and different 
names have been given to the dis^isc, according to the parts chiefly 
implicated, as jruliiwvarii, bronchial, laryngeal, and pharyngeal 
consumption ; and, quitting the organs of respiration, ini.islim.il 
consumption may without impropriety be spoken of. The pharyn- 
geal and even buccal complications, or rather extensions, of the 
disease have found a separate place and been specially described in 
more than one work treating of phthisis. 

The following figures represent the comparative liability in 
cases of pulmonary phthisis of other organs and parts to become 
affected, usually secondarily, with tuberculosis. Out of 1226 
cases of pulmonary phthisis recorded by Heinze, the statistics of 
which are given by Morel! Mackenzie, tuberculosis was found 
in the pleurte in 137 cases; bronchi, 15; glands (bronchial and 
cervical 1), 106 ; trachea, 99 ; larynx, 376 ; pharynx, 14 ; tonsils, 8 ; 
intestines, t>3ll ; mi-senteric glands, IOC ; peritoneum, !).">; liver, 286; 
spleen, 120 ; kidneys, 150 ; and in the membranes of the 
brain, 43. 

Willigk's figures differ somewhat from the preceding; he found 
that out of 1317 cases of uil>crci.ilosis, in C. r i0 canes the intestines 
were affected, in 237 the mesenteric glands, in 182 the larynx, 
and in 242 cases other parts and organs. 

The difference between these two sets of figures, so far as the 
mesenteric glands are concerned, is very great and not easily to 
be explained. It might have been supposed that these glands 
would be particularly liable to become affected, more so than the 
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bronchial glands ; the few cases in which the glands were found 
to be affected by Heinze is remarkable. 

Several different forms or varieties of lung consumption have 
been described, moat of which have one source or origin, notwith- 
standing considerable diversity in the pathology and symptoms. 
The chief of these, not Including the mere extensions of the disease 
adverted to above, are the following, they being divisible into the 
acute and chronic. 

The principal acute forms include acute tuberculosis, acute 
phthisis, and acute tuberculo-pneuinonie phthisis. 

In Acute Tulifirculiin/ti, that is, in the acute miliitry variety of the 
disease, the tubercles are more or less transparent, grey or dark- 
coloured granulations, of ri.1 tout the size of hemp-seeds, and which 
are usually widely distributed ; this form of consumption is prone 
to attack serous membranes, as I lint of the pleura and brain, giving 
rise in the latter case to fatal cerebral symptoms. This variety 
runs a rapid course, often terminating in a few weeks and occa- 
sionally even in a few days; it is apt to occur in tho.se who have 
inherited a predisposition to phthisis. 

Of Acute Phthisis, or, as it has been termed, scrofulowA pneu- 
monia, not a very appropriate name, the characteristics are thus 
summed up by Dr. C. Theodore Williams : 1, ' the ncuteneas of the 
disorganizing processes, excavation quickly succeeding consolidation; 
2, the inflammatory nature of the lesions and the rarity of miliary 
tubercle ; 3, the occurrence of pneumothorax ; and 4, the freedom 
of other organs from tuberculosis.' 

Acute Ti.'iuircv.h.i-l.'ti'-v.i'ionh; 1'hthvtt* presents somewhat the 
characters of the two previous forms. Tt agrees with the first in 
the rapidity with which tuberculization takes place in the lungs, 
and it often extends to the intestines, and with the second in 
presenting con sol illations of a pneumonic character, while it differs 
from them both in the tendency of the tubercles to cnseate, break 
down, and to form cavities. 

The more important c/ironic varieties have been described 
under the following names : catarrhal phthisis; fibroid phthisis; 
scrofulous phthisis ; hierrioirlu'igie phthisis, and chronic tubercular 
or ordinary phthisis. 

Catarrhal Phthisis. — This form is described as having it» 
origin in chronic bronchitis, which may have existed for years, but 
which bus gradually passed into catarrhal pneumonia. It 
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Stated to be more common among the young than the old, and to 
arise frequently from whooping-cough and measles. 

Fibroid Phthisis. — The term fibroid phtbisis originated with 
Sir Andrew Clark, and it well expresses (he condition of the 
lungs in this form of the disease. While in nearly every form 
of phthisis more or less of fibrosis exists, this special form fre- 
quently takes its origin in pleuro-pneiimonia and chronic inter- 
stitial pneumonia, which give rise to a greatly increased develop- 
ment of the interstitial fibroid tissues. The presence of this 
increased amount of fibrous tissue venders the course of the 
malady very chronic, because by its dense character it acts as a 
barrier to the breaking down of other tissues and the extension of 
the disease. The adventitious fibrous tissue undergoes a process, 
of gradual contraction, whereby the lung is made to shrink and is 
reduced in size ; this shrinking, supposing the diseass to affect one 
lung only, which is usually the case at first, though ultimately 
both lungs become involved, causes a falling in of the chest on the 
affected side and a dragging over and displacement to the same 
aide of the opposite lung and the heart. When the contraction is 
very considerahle it gives rise lo dyspnoea, obstruction to the cir- 
culation through the lungs, dropsy, and all mini nuria. Again, the 
lung having lost its elasticity, expeetomtion is difficult and the 
secretion may be retained, canning dilatation of the bronchi ; it even 
becoming sometimes ftetid and so giving rise to the danger of blood 
poisoning. This is a particularly chronic form of phthisis ; it may 
last for many years and is attended with but little or no fever. 
In some cases doubtless I he lung is affected In fibrosis without the 
subsequent development of phthisis ; nsain, idtliough it is liable to 
attack those who are predisposed to phthisis by heredity or family 
history, it yet may occur independent of any hereditary tendency. 
All observers, inclulmii particularly Sir Andrew Clark, concur 
in the statement that no tubercle bacilli arc present in the lungs 
in cases of fibroid phthisis. This is a very important fact, and 
would seem to point to some essential difference between this 
and some of the other forms of phthisis, a further distinction 
being the chronicity of fibroid phthisis, which may last 20 years or 
even longer. Since more or less fibrosis exists in many cases of 
phthisis in which bacilli are present, it seems difficnltto distinguish 
in all cases the one form from the other. If only a small amount 
of fibrosis exists, unless die bacilli were also absent, it would not 
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be correct; to regard it as a case of fibroid phthisis ; it is only whca 
the fibroid element is in great amount that the affection has been 
denominated ' fibroid/ and thus until quite recently without refer- 
ence to the presence or absence of the bacillus. 

Scrofulous Phthisis. — This variety occurs usually in early life, 
in cases in which the scrofulous diathesis is well marked and in 
which frequently the disease is actually progressing in other parts 
and organs of the body. It is particularly apt to become developed 
in the lungs on the cessation of scrofulous discharges elsewhere ; it 
is specially characterized by the disposition to the implication of 
the lymphatic glands, as those of the mesentery, bronchi, and 
neck ; and its progress is usually slow. 

Hemorrhagic Phthisis. — This term is applied by Dr. C. T. 
Williams, Dr. Hughes Bennett, and others to a form of phthisis 
marked by the occurrence of considerable and repeated haemor- 
rhages, there being at the same time but a small amount of detect- 
able mischief. It occurs more frequently amongst men than 
women, and usually in those past the middle period of life; in 
most cases the disease does not extend beyond consolidation, and 
the patient may live for many years, although in fatal cases, on 
examination after death, the pathological conditions indicative of 
advanced phthisis are met with. 

Chronic Tubercular Phthisis. — In this, the ordinary form of the 
disease and the last to be noticed, all the elements of phthisis are 
to bo found in the lungs : the small miliary tubercles, the white 
and vol low large tubercles, identical with the former, only that 
they aw in a mow advanced stage and tending to disintegration, 
caseation, and softening ; larger caseous masses and tubercular in- 
filtration; ulceration and excavation; more or less pneumonia 
and excess of fibroid tissue. 

A few brief remarks may now be made concerning the tempera- 
tuw, pulse, the night perspirations, and the diarrhoea of phthisis. 

TeiH/H'rature. — This varies considerably, according to the type 
of the disease and the condition of the lungs. The temperature is 
of course much above normal in the acute forms of the disease, and 
also when any inflammatory complications arise in chronic forms 
of the malady. 

In ordinary cases the temperature, even in the course of 24 
hours, is both above and below the normal standard. The increase 
unually commences early in the afternoon and continues until 4 or 
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5 o'clock in the morning, by wliich time the temperature has 
become aubnorroa-1. In the chronic forma the increase may not 
amount to more than a degree or two, except when some inflam- 
matory complication exists, but in acute eases the temperature 
may rise to 106° and 107 °F., while the decrease in both acute 
and chronic cases is sometimes equally considerable ; usually the 
temperature falls to 96° or 96° F., but it may descend even 3 or 4 
degrees lower. The afternoon exacerbation is to be regarded as an 
index of the type and progress of the malady, and the morning 
degression as an evidence of the greater or less exhaustion of the 
vital powers; it must he remembered, however, that the disease 
may make slow progress even while the temperature is normal or 
subnormal. Normal temperatures are usually met with at about 
10 or 11 A.M. 

The temperature is reduced usually by the night sweats, when 
these depend on pyrexia ; as also by the diarrhoea, unless in cases 
in which there is extensive ulceration of the intestines. 

Night Sweats.— These occur in two forms ; in acute and sub- 
acute eases they are indicative of the temporary subsidence of the 
fever, while in other cases, in the absence of much fever, they are 
to be regarded rather as a sign of debility and a want of vaso- 
motor power. 

Pulse. — This will of course vary {Treat! v, in accordance with the 
fever and the temperature ; when these are high, the pulse will be 
quick and may reach 130 to 140, while in the absence of fever 
it may even, in advanced stages of the disease, when this is in 
a quiescent condition, be hut little above normal; in nearly all 
cases it. is small and feeble. 

Diarrhea, — In the early stages of jiUliisis there is often some 
amount of const ipai km, but, when the disease has made consider- 
able progress there is frequently more or less diarrhoea ; this at 
first may arise from acidity, or some other form of dyspepsia, or it 
may be due to ulceration of the solitary and aggregated glands of 
the intestines, and if the ulceration he extensive it may involve the 
jejunum, ilium, and even the large intestines, although it is usually 
in the lower part of the ilium and cteeum that the ulceration 
is most marked. This form of diarrhoea constitutes of course a 
serious complication. 

Another grave cause of obstinate diarrhoea is lardaceous 
degeneration of the mucous membrane of the small intetaines. 
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Lastly, in some cases dianlicea is to lie regarded, like the night 
sweats, as a kind of flux, due to want of vital power. 

The dianlicea dependent on ulceration is doubly serious, first 
because it indicates the almost hopeless extension of the tubercu- 
lization, ami next because it rapidly destroys the little remaining 
strength of the patient. 

Associated with the changes due mainly to inflammation, 
tubercular deposit., and ulceration are other important changes, 
namely, lardaceous and fatty degenerations. The first form of 
degeneration is very widespread; it not only affects the bowels, 
giving rise to diarrheal, but it involves other organs, as the liver, 
and if there have been albuminuria the kidneys as well ; while 
fatly degeneration is found in many cases in the liver, kidneys, 
and, as Dr. Quain has shown, in the muscular tissue of the heart 
itself. 

Treatment. — -This comprises a great many objects and purposes, 
and may be considered under the following heads : the prophylactic 
or preventive treatment, which is in part hygienic, (lie general or 
constitutional, and the local treatment. Under each of these 
divisions inhalation will he found to play an important part. 

The object of the ■prnp/ii/fiictie treatment is twofold: first, to 
strengthen the vital powers and to promote health in every possible 
way; secondly, to increase the capacity of the lungs and augment 
the force both of inspiration and expiration by improving the 
power of the elastic tissue of the longs. 

With a view to strengthen the vital powers the organs of di- 
gestion must be kept in good condition ; the food must be light and 
nutritive, so that the body may be well nourished ; the blood must 
be well aerated and measures adopted to guard against antemia, as 
by the respiration day and night of an abundance of fresh and fre- 
quently changed air. 

All depressing influences must be avoided. The climate should 
be dry, the soil porous and not clayey, and the situation elevated. 
Tin* body should be warmly clad, hut not heavily, for over-cloth i no- 
is as great an evil as insr.lb'eiont clot hing, since it tends to make the 
skin so sensitive that even a breath of the cool, fresh, outer air gives 
rise to a sensation of chilliness and discomfort. 

For the development of the lungs and thorax, the increase of 
their capacity and the strengthening of their elaslie force, certain 
mechanical measures must be resorted to, and which in their 
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results produce also chemical and vital effects. There are several 
of such means, hut some of them are not resorted to in thia 
country as early or as frequently as is to be desired. One of these 
is a well-deviled system of t/irmnaUies, having for its object the de- 
velopment and strengthening of the muscles of respiration, the 
r-\"|int]^ion of the lungs, and I he consumption of a greater amount of 
oxygen. This method therefore is partly one of inhalation treat- 
ment. One of the first physicians to reeoiO*™ the uccessity of, and 
to practically carry out, though in an imperfect manner, the forcible 
exercise of the respiratory muscles and of the lungs was the late 
Dr. Eamadge. 

Another means of carrying out (he samp object, is hy wind in- 
struments of a suitable kind and carefully used. Unlike many 
other remedial measures, these may he made a source of amuse- 
ment as well as benefit. 

Another means which nets partly mechanically and partly 
chemically, much employed abroad, but looked upon in this 
country with little favour, mainly because it is somewhat out of the 
way of ordinary routine practice, is the inspiration of compressed air, 
combined in some cases with expiration into ordinary, or rarrju-d 
air. The effects of this are to strengthen tiie respiratory muscles, 
to increase the capacity and elasticity of the lungs, to augment the 
consumption of oxygen and increase gus exchange, and so promote 
sanguification and the depuration of the blood. Now there is no 
difficulty worth mentioning in carrying out. this system of inhala- 
tion : it is very easy and simple ; it makes very little demand on 
the time and attention of the medicii] iinui ; thr necessary apparatus 
is by no means costly, and it can be readily used and managed by 
the patient himself. 

The same purposes can, in the main, be accomplished by a pro- 
longed stay in high mtntnfain retjivnft ; but mountains are few and 
far between, they are difficult to reach, and it is not always con- 
venient to leave home for the purpose. 

Now one or other of the methods of exercise and inhalation 
just indicated ts not only suitable as a prophylactic, but is im- 
perative in many cases of insipient phthisis in which congestion 
and consobdation have begun to manifest themselves in the apices 
of the lungs. 

In those cases in which there is an insufficient supply of air and 
defective aeration, the inhalation of oxyija; yaa, more or less diluted 
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with air, will often be found serviceable. The employment of this 
gas is extremely simple and involves scarcely any trouble. 

The general and constitutional treatment of phthisis should be 
on the same principles as the prophylactic treatment ; the physical 
exercises, however, for the expansion of the lungs and the strengthen- 
ing of the muscles of respiration will require in some cases to be 
modified and in others they may be unsuitable. The diet must be 
nourishing and of easy digestibility, while cod-liver oil should, 
when practicable, form part of it. The necessity for an abundance 
of fresh air is even greater, as well as for a dry climate. 

The nature of the climate will depend very much upon the 
type and extent of the disease and the condition of the patient. 
If the case be in an early stage, the digestion good, and the vital 
powers considerable, then diy, cold, mountainous regions may be 
the most suitable ; but if the case be advanced, digestion weak and 
the powers generally feeble, then a dry, temperate climate should 
be selected. 

A great deal of nonsense has been written to the effect, that con- 
sumptive patients in general will do far better by remaining in 
England amongst their friends, surrounded by ' home comforts/ 
these including, of course, good food, than by coming abroad. 
But what are the facts? The climate of England in winter is 
damp, cold, and variable, with but little sun. There are nearly 
200 days in the year on which more or less rain falls ; during 
the winter the sky is seldom seen, and the sun is only at rare 
intervals capable of penetrating the canopy of clouds which veils 
it from sight. Again, diseases of the organs of respiration are the 
scourge of this climate; about 51,000 deaths occur annually in 
England and Wales from consumption alone, and 63,000 from 
bronchitis. Are we to say that looking out of the window day 
after day and seeing mist, fog, and rain, and vainly hoping from 
week to week to get a glimpse of the blue sky and to feel the 
warmth of a ray of sunshine, are to be reckoned amongst the 
home comforts ? Contrast for a moment with such a climate that 
of the Riviera, in which on an average there are but 50 days on 
which rain falls, where fogs are unknown, and where out of the 
180 days constituting the winter season the sun shines on not less 
than 160 days, and on an average for 8 hours each day. Add to 
this the fact, that in a south room one can sit with the window 
open for most days of the winter without a fire, and that flowers 
abound throughout that season. 
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Then as to the food. In all the well-known health resorts of 
Italy this includes excellent meat and an abundance of poultry 
and game of all kinds, at prices more moderate than in England. 
While there is no lack of sea fish, this on the whole is, no doubt, 
better in England ; and though exception may in some cases 
be taken to the cooking, with a little pains this may soon be set 
right. So far, therefore, from there being any want of variety or 
excellence in the food, the invalid, if he lives in any one of the 
many well-appointed hut-els. is mere likely (u sutler from indigestion 
on account of the number of dishes provided, than from any 
deficiency in nutritious and suitable food. 

Then as to another point often urged with a view to keep 
patients in England— namely, that they would be amongst their 
friends : It is no doubt very pleasant to see one's friends, but it 
must be remembered that many invalids are usually unfitted for 
much society, and that they are generally accompanied on going 
abroad by one or more of their nearest relatives. What the medical 
man abroad has often to complain of is, that usually there is too 
much attraction in the way of society, and that the young are in 
consequence frequently tempted to overstep I lie bounds of prudence. 

Under the above circumstances therefore, to detain a consump- 
tive patient in Englmid, unless the case lie very advanced indeed 
and almost hopeless, is but little short of cruelty. 

With regard to cod-liver oil, the taking of this is so important 
that ita use ought not to be readily abandoned, even should it 
disagree at first. It should be tried in all forms, as an emulsion 
or with extract of malt. Among the best substitutes for coddiver 
oil are butter and cream. 

Tonics are usually indicated in ordinary cases of phthisis. 
particularly quinine, the hypophosphites, and arsenic. Each of 
these fulfils a different object. Quinine is not only a tonic, bat it 
is an auti pyre tic, and therefore should be given in pyrexia ; the 
hypophosp bites are nervine stimulants, and beat suited for those 
apyrexial cases in which the nervous powers of the pitient are 
exhausted ; while arsenic is tonic, alterative, and aids nutrition. 

In acute forms of phthisis the treatment during the pyrexia! 
period most be directed to lessening the fever by salines, by 
quinine, and when there is congestion and inflammation by the 
employment of counter- irritants, such as iodine. In chronic cases 
with intercurrent or interstitial pneumonia the treatment must 
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bo somewhat similar, though in SAich cases tbt 
leas fever. Although the treatment must not 
benefit will often be derived from sprays of ipecacuanha. 

In advanced cases of phthisis with extensive ulceration an] 
suppuration, the fever is of a kect.ic character and requires entirely 
different treatment ; this should be directed specially to the 
diminution of the suppuration, the night sweats, and diarrhcM 
which usually prevail. In such cases, the pulse being rapid, 
digitalis will often prove of service, and this does not depress. 

Aconite reduces greatly the frequency of the bea ts of the heart, 
and renders the respiration slower, but it is also a powerful 
depressant; it is therefore i>ulv suited to the airly stages of phthisis 
in which there is active congestion, or to more advanced cases with 
concurrent pneumonia. 

Digitalis likewise not only reduces the frequency of the pulse, 
lowers temperature, rind lessens fever, but , unlike aconite, it strength- 
ens the heart and does not increase the cutaneous secretion. 

The symptomatic treatment is directed to the accomplishment 
of a variety of purposes. 

If the disease be in the early stage, with congestion only or 
consolidation of one or both apices, and there be no breaking 
down of tissue, the inhalation of the vapour of iodine, or of iodine 
and iodide of potassium combined, are indicated, and the use of 
counter-irritants, as liniment of iodine or even a small blister ; the 
general health being at the same time well maintained. 

If, however, the disease has already advanced to the stage of 
softening, expectoration, and excavation, then other proceedings 
will have to be adopted, having for (heir object the diminution of 
the expectoration and the arrest of any putrefactive changes which 
it may have undergone. Now for these purposes there are few 
more potent or suitable remedies than carbolic acid. For its 
effective employment, however, it is essential that its volatilization 
should be aided by a moderate heat, that is to say, by a tempera- 
ture several, and in some cases many, degTees above that of the 
ordinary air. This augmented volatilization may now be readily and 
simply accomplished by means of the author's 'globe' inhaler 
and water bath, figs, ]f> and 17, by the chamber inhaler No. If, 
fig. In, aa well as by the apparatus for concentrated vapours, fig. 
19. I have already conclusively shown that the oral and oro-nasal 
inhalers, which have hitherto been so generally, and I might say 
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almost exclusively, used in coses of consumption., are must ineffec- 
tive, for several reasons, to two of which only I will here dimply 
allude. One of these is, that the quantities of carbolic acid hitherto 
employed in these inhalers is far too small; another, that even 
of this small quantity the ■greater part, four-fifths, is recoverable 
from the sponge of the inhaler at the completion of the inhalation. 

For the successful employment of creasota, tar, thymol, and 
many other medicaments, it is equally necessary that the vaporiza- 
tion should be aided by a moderate elevation, of temperature. 

Creasote and tar, as well as carbolic acid, have both been 
frequently used with advantage in lung consumption, although 
it is in chronic bronchitis particularly, that the beat results are 
obtained. 

Benzoic acid inhaled in the fumes of boiling water has also 
proved very useful in chronic phthisis, it lessening expectoration 
and so easing the cough. 

Contrary to what I at first supposed, I now find it is necessary 
that the temperature should be considerably raised, even for the 
eth-i'tivo iiilialati'iii of some it!' those substances which are usually 
regarded as among the more volatile, as the oils of eucalyptus and 
juniper, and fir-wood oil. Tliis is clearly shewn by the table on 
p. 23, from which it appears, that at a temperature of fiO D F. the 
rate of evaporation per hour in each case amounted to only 37, 3 - 9, 
and 37 per cent. ; so that it is useless to employ ordinary oro- 
nasal inhalers for these oils. With chloroform, ether, and car- 
bonate of ammonia, the rate of evaporation is sullieieiit, but not 
so with alcohol, unless a considerable quantity be taken. 

Now whether the bacillus of Koch be or he not the cause, or a 
prime factor in the production of phthisis, yet carbolic acid, creasote, 
tar, thymol, and perhaps to a less extent fir-wood oil and eucalyptol, 
efficiently inhaled, fulfil a variety of important purposes, even if 
they do not destroy the bacillus. The effect of inhalation on this, 
must for the present remain an open question. 

Thus these antiseptics retard and often prevent fermentative 
and putrefactive changes in the secretions, they improve their 
condition and render them less irritating, and so afford relief to the 
cough; they also dimmish the quantity of expectoration, while 
carbolic acid lowers temperature and so helps to reduce irritative 
fever; points all of the very first importance. 

It has already been shown how beneficial these remedies are in 
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many cases of chronic bronchitis, with which disease King phthisis 
is often associated. 

Quinine is another remedy which is not only antiseptic, but 
exerts a marked effect in lowering temperature. It is stated that 
it destroys germs and arrest-; putrefaction more thoroughly than 
even arsenic or creosote. 

Salicylic acid is another substance which possesses considerable 
antiseptic and germicide power. So far as I am aware it has 
never been employed in inhalation, nor in consequence of the large- 
ness of the dose required is it well adapted for the purpose. 

Carbolic acid, creosote, and leinnlie- containing these, as differ- 
ent kinds of tar, are of special value when the expectoration is 
profuse or offensive. Their effect in arresting putrefaction, -when 
ilik-kiillv employed, Is shown in many eases by the removal of the 
ftetor where this does undoubtedly proceed from the lungs. It is 
only in this way, that the disappearance of the offensive odour is 
to be explained, since they are non-oxydizLng agents arid have no 
diroct or chemical power of destroying such odours when once 
formed. 

For the destruction of the fcetor when once formed, other 
agents must be resorted to, as permanganate of potash. 

In all cases in which the breath is offensive, an endeavour 
should be made to determine whether the odour proceeds from the 
sputa or not. Sot nnfrequently the cause of the foe tor will lw 
found in the condition of the mucous membrane of the nostrils, 
throat, or pharynx, and not in that of the lungs at all. WWh 
the secretion in bronchitis is often offensive, it is not very fre- 
quently so in simple lung phthisis. It is surprising how readily 
the odour disappear in some cases on the employment of an anti- 

In lung phthisis not only is it necessary that the inhalation of 
carbolic acid or some similar antiseptic should be accomplished in an 
effective manner, but it must be repeated usually two or three 
tiniesaday. Nor is this all; if a successful issue is to be assured, 
the air of the room, especially the bedroom occupied by the patient, 
should be impregnated at night with the medicament employed, an 
object which can now be successfully carried out by means of 
the Chamber Inhaler No. 1. 

Moreover, it is desirable, when practicable, that the patieut 
should spend one or two hours each day in an Inhalation Chamber 
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such as has been already described in this hook. It is also ad- 
visable in some cases that the antiseptic should bo administered 
by the stomach, the object being not merely to bring the medica- 
ment into contact will) the part aitected in as concentrated a form 
and for as long a time as possible, but also that as much of it 
should be introduced into the system as will produce constitutional 
effects. 

I will now pass on to mate a few remarks relative to the 
remedies to be employed for the relief of the Covgk of phthisis. 
These consist chiefly of anodynes and antispasmodics, combined 
sometimes with solvents and expectorants. 

Before proceeding to prescribe, we must first ascertain the 
precise exciting cause of the cough. Soineliiues this is high up in 
the throat and is found in an elongated uvula, in a red and 
irritable condition of the pharyngeal mucous membrane, or in 
a similar condition of that of the epiglottis, or it may be more 
deeply seated, as in the larynx or bronchi. 

Sometimes the cough is kept Up by the character of the secre- 
tion. This may be quickly formed and abundant, so as to occasion 
almost constant irritation : or it may be very scanty, requiring 
considerable effort to brinjf it up ; or again it may he tenacious and 
adherent, or it may be in the form of pellets anil plugs in the 
bronchi. Now these several conditions ueeossitate different treat- 
ment. When the secretion is profuse and thin,aruineral acid com- 
bined with an expectorant may be ur-vd. 1 Lulf to one drachm of tho 
compound tincture of benzoin suspended in mucilage and used as 
a spray, often gives great relief in the chronic cough of phthisis, 
when there is relaxation of the mucous membranes of the throat, 
larynx, and bronchi. 

When stimulant expectorants are indicated recourse may be 
had to chloride of ammonium, or carbonate of ammonia, with or 
without squills. 

If the sputa be tenacious and brought up with difficulty, then 
alkalies must be employed, with sometimes expectorant and ano- 
dyne remedies. 

Again, in cases in which the secretion is scanty and difficult to 
bring lip, or in which there is emphysematous wheezing, sprays of 
ipecacuanha, employed so as to avoid the nauseating effects of the 
remedy, will often be followed by considerable relief. 

An effective prescription for the cough of phthisis is '20 to 30 
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minims of spirits of chloroform with 20 minims of the liquor 
morphise hydrochloratis in i ounce of distilled water. This may 
be used as a spray on going to bed. Another useful receipt con- 
sists of 30 minims of spirits of chloroform and 40 minims of 
tincture of conium in i ounce of almond mixture. 

In the cough of chronic phthisis attended with ulceration, no 
preparations give greater relief than do those which contain opium. 

A spray of chloral again, in small doses, may be used with 
benefit when the cough comes on in fits and is of a spasmodic 
character. 

A remedy which recently has been much used in the treatment 
of cough, and praised for its effects, is gelsemium. Tt diminishes 
secretion, increases the power of expectoration, and lessens nervous 
sensibility and excitability. Gelsemium should at first be very 
cautiously used as a spray, containing from 10 to 20 minims of a 
tincture made with one part of the root to four of spirit. 

When the cough depends upon or is aggravated by a relaxed 
or elongated uvula, then astringent sprays of alum, or tannin and 
glycerine, will afford much relief. 

A very effective method of treating the cough is undoubtedly 
by inhalation, and it is not even necessary, although of course it is 
desirable, that the remedies employed should really reach the seat 
of the mischief. It is sufficient in many cases that the spray be 
thrown upon the mucous membrane of the throat : some of it will 
become quickly absorbed, while a portion will also be swallowed, 
and the effects will be produced more readily and completely, and 
with less disturbance of digestion, than if the remedies, partly ano- 
dynes, were administered entirely by the usual channel, the stomach. 

A few remarks may next be made on the remedies used for 
checking or preventing the persistent and exhausting Night Per- 
spirations or sweats attendant on advanced cases of phthisis. 
These may proceed from two very different causes : they may be 
merely an indication of extreme debility or they may result from 
pyrexia. 

It may here be observed, that whatever lessens the fever and 
expectoration will increase the strength, and thus diminish much 
more effectually the night sweats than the employment of astrin- 
gent remedies. Still there are several remedies which are more or 
less efficacious in lessening the perspiration of phthisis, and all of 
which may be inhaled as sprays. 
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First, there are the acid remedies, ull of which tend to check ex- 
cessive cutaneous secretion, particularly when this is due to debility ; 
hut those which are chiefly employed for the purpose five acetic 
nil d sulphuric acids. One or twodiachni^jt^Lcidumaiithrumdilutum 
P.B. in a wineglassi'nl of water may be taken it bed -time, or the 
formula of my former teacher, the Lite Dr. Graves of Dublin, may 
be employed. ThiB was ss follows : distilled vinegar 2 ounces, 
cherry laurel water 2 drachms, syrup 2 drachms, made up to 8 
ounces with water, 1 or 2 ounces to be taken every 3 hours. 

A Bpray of dilute sulphuric acid niny be inhaled, containing 10 
to 15 minims of the acid in C drachms of water, and either with or 
without 10 to 15 minims of liquor morphia; hydroehloratis. 

Other acids which sometimes may be usefully employed for the 
arrest of the sweating are tannic and gallic acids ; these are best 
administered hy the stomach 

A veiy effective spray consists of 2 to 3 grains of sulphate of 
zinc in 1 ounce of water ; or 3 to C grains of oxide of rinc may he 
given in the ordinary way by tho stomach, by tbe acids of which 
it is readily dissolved. 

Atropia lias been used with great success in checking tfie 
sweating of phthisis hy Drs. Fothergill, Ringer, and Murrell ; it 
may be hypodi'iimcally injected, given in pill, or inhaled as a 
Bpray. If injected, from j^j to t ^ grain is sufficient ; for the 
pill jt, to g'j grain, rind for the spray ._ P1 \ (1 to ,,',,, of ft "rain. 

Dr. Kinger states that ' sometimes its effects are delayed ; thus, 
if administered at bed- time, it may not check sweating till the 
following night; or its beneficial iuiluence may extend ov. r 
severs! nights, then gradually wear off so that each night 
the perspiration returns a little earlier. In a few cases it per- 
manently checks the sweating.' The atropia sometimes produces 
a disagreeable dryness of the throat, but Dr. Fothergill, who uses 
the remedy in the form of pill, states that this neither dries the 
throat nor affects the brain. In some cases he Las found it neces- 
sary to increase the dose to .,',, grain. Each drachm of (he liquor 
a tropin P. B. contains J grain of atropia, and iho liquor atropite 
sulphatis 4 grains to the ounce : 1 minim of the latter is equal to 
-,1-5 grain of atropia. Tincture of belladonna may he used for the 
siime purpose, but its strength is of course subject to some variation. 

Dr. John E. Howe, in a paper in the Luiic-i of tho 6th of 
September, 1881, gives the results of treatment with strychnia, of 
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the night sweats of phthisis, in the City of London Hospital for 
Diseases of the Chest. This remedy was recommended in 1879 
by Dr. Lauder Brunton of St. Bartholomew's Hospital, he having 
successfully treated several cases with doses of from 5 to 30 minims 
of tincture of nux vomica. From 6 to 12 minims of liquor arseni- 
calis were given to the patients at night, the larger dose being 
seldom required. It succeeded, Dr. Howe states, admirably in 
most cases, 'it also promoting sleep, and no ill effects followed even 
when the 12 minims were administered. 

Quinine also helps by its tonic and antipyretic properties to 
check the perspiration ; it may be given with dilute sulphuric 
acid ; a large dose will often succeed when a small one fails. 

Opium and morphia, with or without sulphuric acid, will often 
produce the same effect ; while, strange to say, ipecacuanha will in 
some cases relieve the sweating when zinc and other remedies have 
failed. 

It is thus apparent that there is no lack of remedies for 
alleviating the sweating of phthisis, but there are still others which 
should be mentioned; one of these is jaborandi or pilocarpine. 
From ^ to | grain of the alkaloid may be administered by the 
stomach thrice daily. Pilocarpine is believed to act on the peri- 
pheral nerve apparatus ; Ringer says it is a most efficient remedy 
in the perspiration of phthisis. 

Dr. Howe also gives the results of treatment in the City of 
London Hospital with nitrate of pilocarpine in doses varying from 
in t° i grai 11 * iV heing the usual dose. ' In the majority of 
the large number of cases in which it was given, the result was 
good ' — l it seldom produced any of its physiological action, and 
even if it did so it was very slight sweating for half an hour after 
the draught, except in one case,' when it continued for an hour. 
It occasionally happened, however, that after the lapse of 5 or 6 
hours the sweating would return. Sometimes the nitrate failed 
altogether or lost its power after a time. 

The action of both pilocarpine and strychnine may last for 
several nights or may even be permanent, so that these remedies 
may sometimes Le discontinued for a time. 

On the whole, Dr. Howe regards pilocarpine and strychnine as 
nearly as effective as atropia, but with the advantage that they do 
not, like it, dry the throat. 

Another remedy is picrotoxine, a non-nitrogenous crystalline 
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and neutral principle obtained from cocculus indieus. Dr. Murrell 
has shown that this also is very effectual. It acts on the sweat 
centres of the cord : the usual dose is 1 4t y to ^ grain. 

Another important indication to be fulfilled is the reduction of 
Tnii pn-nhtri: and the consequent lessening of fever. The chief re- 
iri' j 'lit'H employed for this purpose are carbolic acid, quinine, aconite, 
and digitalis. The antipyretic action of these remedies has 
already been noticed in the chapter which treats of the medica- 
ments employed in inhalation. 

Another complication of chronic phthisis is Diarr/nen, which 
may arise from different causes. It may he due merely to acidity or 
other fault of digestion, or it may be more Berious and arise from 
an adenoid condition of the mucous membrane of the intestines, or 
more commonly from tubercular deposit and ulceration. If from 
derangement of digestion, the diarrhoea will be relieved by the 
measures usually adopted in such cases. 

I ti tivatin;; the primary ailed-ion in the lungs by the inhalation 
of carbolic acid and other similar remedies, it must not he forgotten 
that we are really treating at the same time the malady in the 
intestines. It cannot be doubted that much of the carbolic acid 
inhaled in the form of fumes or spray never enters the lungs at all, 
but finds its way into the stomach, and thence into the system 
generally. 

Even much of that which enters the lungs is in the end 
absorbed, and it is in this way that the acid is found, first in 
the blood and ultimately in the urine. It is probably through its 
presence in the blood, that the lowering of the temperature is 
produced. 

Supposing the inhalation of carbolic acid to be effectually 
carried out, it is still desirable, especially if there be tubercular 
deposit in, and ulceration of, the mucous membrane of the bowels, 
to give the antiseptic in the form of pills as well. The pills should 
contain from 1 to 3 grains each of tho acid. Whether the diar- 
rhoea proceeds from acidity or flatulency, or even from ulceration, 
the sulpho-carbolates, especially the soda salt, will bo found very 
valuable. They will correct the flatulency due to decomjiositioi), 
while the specific effects of the carbolic acid will still be produced ; 
the sulpho-carbolates are far less irritating than the uncombined 
acid, and a larger quantity ( .>f tlif acid can by their means be intro- 
duced into the system. The dose of sulpho-carbolate of soda 
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is from 10 to 15 grains. When the diarrhoea is dependent on 
ulceration, sulpho-carbolate of zinc would probably be still more 
effective, in doses from 2 to 3 grains. 

The question may be asked, how is it that more or less 
ulceration of Payer's glands so commonly occurs in cases of ad- 
vanced phthisis ? Is not one reason of this the injurious habit 
which some patients acquire of swallowing more or less of the 
sputa, these sputa being capable, when they find a favourable 
nidus, of infecting the mucous surface with which they are brought 
into contact ? That the stomach and upper portion of the small m 
intestines are not liable to be similarly affected may be due, as 
already suggested, to the destructive agency of the digestive fer- 
ments, which have of course all disappeared by the time the ilium 
is reached. 

The effectual treatment of the bowel complication of advanced 
phthisis is attended with many difficulties. The portions of intes- 
tine chiefly involved are so deeply seated that it is not easy for 
the remedies to reach them so as to exert their usual local action. 
In the case of diarrhoea from tubercular ulceration, the remedies 
should be given by the stomach or rectum, as they are thus more 
likely to come into contact with the surfaces, on which their effects 
are to be exerted. 

A very simple and efficacious remedy for checking the diar- 
rhoea dependent upon simple irritation of the mucous membrane of 
the stomach and bowels, is the sub-nitrate of bismuth, in doses 
of from 1 to 2 scruples ; it may be given in milk and repeated 
three or four times a day as may be required, combined if neces- 
sary with opium. This will sometimes succeed when other reme- 
dies fail. 

The mineral acids, especially dilute sulphuric acid, are often 
very beneficial in cases of diarrhoea in which the evacuations are 
abundant and watery, with a tendency to decomposition. Sul- 
phuric acid will not only prove very serviceable in checking this 
diarrhoea, but in controlling the night perspirations as well. 

Another valuable remedy is acetate of lead, usually combined 
with opium in the form of pill ; it should be given in 5-grain 
doses, and may be continued, it is stated, for weeks and months 
without giving rise to any symptoms of lead-poisoning. Its ad- 
ministration is indicated particularly in those cases in which there 
is reason to believe that ulceration of the intestines already exists, 
and it acts both by its powerfully astringent properties, and by 
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forming an insoluble compound of albumen on any abraded Of 
ulcerated surfaces with which it may be brought into contact. 

Other remedies which act somewhat in the same way, mainly 
by their astringency, are nitrate of silver and sulphate of copper. 
These should be given in the form of pills, i to ^ grain of the 
nitrate, or 1 to 2 grains of the sulphate in each pill, the pill being 
repeated two or three timea a day. 

Bichloride of mercury is another remedy which sometimes 
proves effective. The doses should be very small, from as little as 
Tinr *° rSs & ra ' n > every three or four hours; its use is indicated 
when the motions are palp and watery. 

Another valuable remedy in chronic diarrhoea, even when due 
to bowel ulceration, is arsenic, in doses of fi'Oru 1 to 2 minims 
given shortly after food. 

In some severe cases the treatment of the diarrhoea may be 
materially aided by enemata of some of the above-named reme- 
dies, as of sub-nitrate of bismuth, sulphate of copper or acetate 
of lead, combined with opium. (liven in this way there will be 
less risk of the remedies disordering the stomach. 

The next complication of phthisis to be treated of is ITc-mop- 
ti/sig. Hemorrhage of the lungs, which in its several forms is 
usually termed haemoptysis, may be active or passive; that is to 
say, with or without fever, a point of practical importance in rela- 
tion to treatment and one easily ascertained by the thermometer. 
The haemorrhage may occur in different forms and in any stage of 
phthisis. 

Hemoptysis is very often one of the first outward or visible 
symptoms of threatened or impniilin^ phthisis, and is then usually 
indicative of congestion, or if the ease be more advanced, of 
commencing softening. The bleeding is seldom profuse in these 
cases, but the sputa often consist fur a time wholly of blood. 

Sometimes the sputa are more or less deeply tinged throughout, 
and approach in character those of pneumonia. This condition is 
also an evidence of congestion, of inflammation, or even of the 
solution or breaking down of a portion of consolidated lung. If a 
cavity exist, the bleeding will probably indicate congestion of the 
lining membrane. 

If the sputa be simply sti-enked from lime to time, and a cavity 
exist, this would indicate a rupture of rantf minute vessels on the 
surface, and if the streaking were considerable and persistent, 
that the destructive or ulcerative action was uvogpssui^ 
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If the bleeding be somewhat abundant, and the blood be gulped 
up in mouthfuls, then it is evident that some small vessels must 
have given way, possibly in connection with tubercular deposit. 

If still more profuse, and the blood be rapidly brought up, 
some even escaping by the nostrils, then some large and unsupported 
vessel has become ruptured, in consequence probably of the exten- 
sion of ulcerative action, probably in a cavity. 

When, in a case of advanced phthisis, repeated attacks of 
somewhat profuse haemorrhage take place, the rapid progress of 
the malady is usually indicated, fresh portions of the lungs 
becoming affected, and the area of the disease enlarged. Some of 
the effused blood often makes its way into more distant parts of 
the lung and even into the other lung, these effusions acting as 
fresh foci for the disease. 

In the hsemorrhagic form of phthisis, the periodical haemor- 
rhages which are so apt to occur are not usually followed by an 
extension of the disease, a fact which is probably to be explained 
by the absence, or the small quantity, of tubercle usually ftxigjing 
in such cases, at all events in the earlier stage. 

Sometimes the expectorated blood is fluid, bright-coloured, and 
frothy ; this shows that it has been very recently effused, and that 
it is well aerated : at others it is liquid but dark-coloured, proving 
recent effusion and a want of aeration. Again it may be coagu- 
lated and dark, almost black ; this proves absence of aeration, and 
that the blood must have been effused a sufficiently long time to 
allow of its coagulation. 

The above various conditions and appearances of the blood 
brought up, afford in many cases useful practical information. 

The treatment of haemorrhage of the lungs by inhalation 
possesses in some cases considerable advantages over that by the 
stomach, since the remedies are brought into more or less immediate 
contact with the parts from which the bleeding proceeds, and the 
local effects are exerted in most cases much more strongly and 
quickly than when the remedies reach the part through the 
general circulation. 

The choice of the remedies to be used, of which there are many, 
will depend veiy much upon the presence or absence of fever, the 
state of the circulation, and the character and quantity of the 
haemorrhage ; their mode of action varies in different cases. 

The first class to be noticed are the acid remedies, including 
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sulphuric acid and some of its salts, as sulphate of alumina, 
sulphate of copper, solution of perchloride of iron, tannic and 

Sulphuric acid, even when much diluted, is very astringent 
and has the property of coagulating the blood. Administered 
in the usual way by the atomach, and in the ordinary doses of 
from 10 to 15 minima of the dilute acid every 3 or i hours, it 
becomes in its passage through the system so greatly weakened 
that it can .scarcely be capable of producing any marked effects 
in arresting haemoptysis; inhaled in the form of spray it is doubt- 
less much more effective. 

The salts of sulphuric acid retain not only a good deal of the 
:isinugoncy belonging to the acid, but this, in the case of sul- 
phate of alum and sulphate of copper, is increased by its union 
with the buses themselves. 

One of the most generally used of these salts is sulphate of 
alumina and ammonia ; its astringent properties, however, are not 
so great as some of the other remedies employed. Alum is often 
prescribed with excess of sulphuric acid and with tincture of opium, 
also with tannic and gallic acids ; hut when tannic acid is employed, 
the addition of the sulphuric acid w undesirable. 

Sulphate of iron and sulphate of copper are much more 
powerful astringents, but they are not very often employed for the 
nrrest of haemorrhage, on account of their irritant properties. If 
prescribed, it is better that they should be administered in the 
form of pill, with n little extract of belladonna to obviate constipa- 
tion. Of the iron salt 3 to 5 grains may be given, and of the 
copper salt J, to 1 grain. 

The most effective prrpn ration of iron for checking hemorrhage, 
especially from the smaller vessels, is the solution of perchloride of 
iron ; from 10 to 30 drops of the liquor ferri perchloridi P.B. 
should be added to not more than 1 ounce of water and used as a 
spiny, this being repeated at intervals as may be necessary. It is 
best suited for passive hwrnorrbfige, and care should be tuken 
that the solution be neutral. A preparation of iron regarded by 
some as superior to the perchloride, is acetate of iron, which also 
may be conveniently inhaled as a spray. The watery solution of 
the acetate is preferable to tbo tincture, and if made of a strength 
corresponding to the liquor ferri porch] uridi, from 10 to 30 minims 
in about ^ to 1 ounce of water should he used for each spray. 
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Another useful remedy is acetate of lend, which is besl 
for hemorrhage fiem the smaller vessels. From 3 to 5 grains should 
his dissolved iu not more than I Ounce of distilled water, and inhaled, 
the inhalation bang repeated according to the necessities of the 
case. The addition of 10 minims of tincture of opium will increase 
its effect. 

A valuable haemostatic in canes in which the loss is bit) 
moderate, is tannic acid, dissolved in glycerine and water and 
inhaled as an atomized spray. Part of the tanuin is no doubt 
swallowed, and of this a portion becomes slowly dissolved in the 
stomach and so enters the circulation. It becomes transformed, 
however, in the blood into glucose and gallic acid, and it is to this 
acid probably that its remote effects are due. Although more 
soluble in water than gallic acid, tannic acid is yet, owing to its 
extreme astringeucy, absorbed by the mucous surfaces with mnth 
greater difficulty. 

The remedy which is more to he relied upon, when the action 
of a remote astringent is desired, is gallic acid, it being mow 
readily and quickly absorbed ; as a local astringent it is, however, 
far inferior to tannin. It has heen already said that the latter iu 
passing through tho system undergoes certain chemical changes, 
and is converted in part into gallic acid : tailing therefore eiju.il 
quantities of the two acids there is reason to believe that gallic 
acid would prove the more efficient remote astringent. That gallic 
acid is readily absorbed, quickly reaches the lungs, and penetrates 
the sputa, is shown by the dark green or blackish hue that those 
are apt to acquire aome time after being expectorated. Gallic 
acid is best inhaled as a spray containing from 4 to 10 grains in 
1 ounce of water and a small quantity of glycerine. 

Another famous remedy for hemorrhage from the lungs is 
Ttuspiui's styptic ; this is ^tak-d to consist, of gallic acid dissolved 
in spirits of wine and scented with attar of roses. 

A remedy of great repute in America for haemorrhage, even 
when this is profuse, is Hamfimdia Viryinicn, or ivitch-h;«:e.l. It 
may be inhaled as a spray, from 1 to 2 minims of the tincture 
being added to 1 ounce of water, the inhalation being repented 
every 2 or 3 hours if necessary. Large doses are to he avoided, 
as they are apt to produce certain disagreeable symptoms, as pain 
in the head. It is best suited for passive haemorrhages, and has 
been found very effective when Lvp.ikvmirallv injected. 
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Two of the most valuable of all known remedies for controlling 
and arresting profuse hemorrhage, even when arising from the 
rupture of vessels of considerable size, may next be alluded to, 
namely, ergot and turpentine. 

Ergot acts chiefly by its power of produrin:: nintraetinn of the 
blood-vessels throughout the system, and which is effected mainly 
through the uusirtjK'd muscular tissue which forms one of their 
coats. This remedy may also be ad van t« mo u sly inhaled as an 
atomized spray. There is no reason why its ail ministration in this 
way should not be quite as effective as when it is hypodermically 
injected. If, however, the loss of blood is so rapid anil profuse as 
to interfere with the inhalation of the spray, then the ergot must 
be subcutaneously injected. 

Turpentine also, when emulsified, may be inhaled as a spray. 
If the hremLiptysis be slight, 10-iuiniin duSfs repealed according to 
the urgency of the symptoms may be sufficient; but when the 
haemorrhage is serious, then 1 or more drachm doses, at intervals 
of about 3 hours, should be inhaled. The larger doses may occa- 
sion sickness, diarrlnea, and even the appearance of blood in the 
urine, but these symptoms quickly pass away on the discon- 
tinuance of the remedy. 

There are still a few other remedies to notice ; one of these is 
digitalis. The employment of this is indicated since it lowers 
temperature, quickly reduces the frequency of the pulse, and acta 
as a diuretic. Digitalis was highly esteemed in hemorrhage hy 
my former colleague at the Royal Free Hospital, the late Dr. 
Erin ton. The liest test of its action is the retardation of the 
pulse. It must, however, be given in considerable doses : 1 ounce 
of the infusion or from 30 to 40 minims of the tincture in water, 
either of these being inhaled as a spray, and repeated as may he 
necessary. 

Another medicine which acts in a diffiri-ufc manner from the 
furegoing, namely, by its nausea tit and ilepirssent effects, is ipeca- 
cuanha. It has proved very effective in eome cases. The doses 
must be sufficient to produce a decided feeling of nausea : 20 to 40 
drops of the wine as a spray in a little water, and repeated as re- 
quired ; or 5 to 15 grains of the powder divided into three parts, 
one being given every 5 or 10 minutes. 

Opium or some of its preparations is also frequently employed 
in haemorrhage from the lungs, usually, however, in combination 
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with alum, tannin, and other medicaments. How it acts is not 
very clear, possibly in part by its drying effect on the raucous 
membranes. Dr. Braithwaite has found small hypodermic injec- 
tions of morphia to be very useful in haemoptysis. 

Lastly, quinine proves beneficial in some cases of passive 
haemorrhage. 

A smart, quickly acting aperient will sometimes of itself stop 
bleeding from the lungs, such as a full dose of sulphate of mag- 
nesia. It may be administered in obstinate cases of haemorrhage 
in aid of the other remedias employed. 

At the same time that remedies are administered in the form 
of sprays, they should be given by the stomach as well, if the 
haemoptysis be profuse or obstinate. 

Another very distressing condition which so frequently occurs 
in advanced stages of phthisis is Vomiting after meals. This, of 
course, is very exhausting and interferes greatly with nutrition. 
The food distends the stomach, and this pressing upon the lungs 
excites paroxysms of cough and expectoration, as a consequence of 
which vomiting occurs. The treatment for this condition is to 
strengthen the stomach and to diminish its reflex sensibility ; this 
may frequently be insured by the judicious use of either quinine, 
arsenic, strychnia, or bismuth, with a few drops of chloroform. 

Another troublesome condition which is apt to occur in chronic 
cases of phthisis, is the occurrence on lying down of a ' click ' or 
crepitation, due to the presence of a small amount of secretion ; 
this is sometimes high up and seems almost in the throat. It is 
in some cases so disturbing that it prevents the patient from sleep- 
ing for hours. It is best treated by astringent sprays of acetate 
of lead, or tannin and glycerine, or a solution of nitrate of silver 
may be applied to the throat by means of a brush, or gargles may 
be employed. 

A few remarks may now be made respecting the action of 
certain other medicines which possess a special value in the 
treatment of phthisis, namely, the hypophosphites, arsenic, and 
iodoform. 

The hypophosphites of soda and lime were first brought into 
prominent notice by Dr. Churchill, and of their efficacy in cases 
marked by nervous exhaustion no doubt can be entertained. 
They act as nervine tonics, increase appetite, and promote digestion 
and nutrition. They are most serviceable in the first and second 
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stages of phthisis, and it is affirmed that they not only ameliorate 
all the symptoms, but that they will sometimes even eli'ect a cure. 
They may he inhaled in the form of spiny, but it is better to ad- 
minister them by the siouiJirh in the usual way. Large doses are 
to be avoided, as they sometimes produce great weakness and 
other undesirable symptoms. Dr. Thorowgood has employed the 
hypo phosphites with great success. 

Arsenic acts as an alterative and tonic, and there can be no 
' doubt that in many coses it promotes appetite, aids digestion, and 
improves nutrition. It also reduces temperature in phthisis : the 
decline may begin soon after commencing to take the remedy, 
or it may be delaye I for several (lavs. Arsenic is not only service- 
able in improving appetite and digestion, hut it seems to exert a. 
sj>ecial effect in cases in which then"' is a diflienlty in emptying the 
lungs, as in emphysema, and also, but from a different cause, in 
tibroid phthisis. 

Dr. R. Simpleton Hmith, of Bristol, at the International 
Medical Congress held in Co|ienliag<:'n in August 1884, narrated in 
a paper on the use of iodoform In the treatment of phi liisis the re- 
sults in 46 cases : in 29 there was an absolute gain in body 
weight, amounting in one case to 32 lbs., and in another to 33 lbs. 
Uther indications of amendment were fall of temperature, diminu- 
tiuii at' cough and expirtiinitiiin. cessation of night sweats, and im- 
proved appetite. The drug was given in doses varying from 1 to 
(i grains, 3 times daily, and was continued for several months. 
Toxic symptoms of a mild character were observed in some of the 
cases. Dr. Smith also referred to the local application of iodoform 
in diseases of the larynx. 

Dr. J. Sormani, of Pavia, has also obtained favourable results iu 
the treatment of plithL-is by iodoform, while Dr. G. Hunter Mac- 
kenzie has found that the remedy, even when pushed to such an 
extent as to give rise to mental excitement, did not exert any effect 
on the bacilli even in a single case. 

The subject of the inhalation of oxygen gas in the early 
stages of phthisis, or where there is defective aeration, has already 
been noticed; the remedy has )k>wevt:r been employed at different 
times in the more advanced and suppurative stages of the disease, 
the reported results bein;> somewhat contradictory, and not on the 
whole par ticiil arly favourable. Dr. de Tymowski, of San Remo, 
informs me that he has treated several of his patients by the 
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inhalation of oxygen with very beneficial results. The fever was at 
first increased, but after the lapse of two or three weeks it was in 
all cases reduced, the expectoration diminished, the number of ba- 
cilli was lessened, and in some instances they disappeared entirely. 
The appetite, sleep, strength, and the general health all improved. 
The patients inhaled at intervals from 30 to 60 litres of oxygen 
daily, by means of Limousin's apparatus, and took from 5 to 15 
drops of turpentine internally after each inhalation. Tymowski 
believes that the turpentine, in conjunction with the inhalation of 
oxygen, aids the ozonizing of the oxygen, and states that the 
tubercle bacillus cannot exist in blood which is rich in oxygen. 

Should these results be confirmed on extended trial, it is 
evident that the inhalation should not be discontinued on account 
of a temporary increase in the temperature. 

One of the consequences of inflammation of the lungs, of pleuro- 
pneumonia, broncho-pneumonia, and of congestion or consolidation 
of the apices of the lungs, is more or less encroachment on or ob- 
struction of the air cells, entailing diminished lung capacity and a 
lessening of the aeration of the blood. With a view to the re- 
storation of the capacity of the lungs in such cases, treatment by 
the inhalation of compressed air is indicated, and will often prove 
very serviceable. This inhalation may in many cases be combined 
with expiration into rarefied air, whereby the lungs are enabled 
more completely to empty themselves. By the inhalation of the 
condensed air, cells which are simply compressed become gradu- 
ally expanded, while absorption is promoted in those which are 
more or less occupied by products effused as the results of inflam- 
matory action. 

A remedy of which a good deal has been heard lately is the 
Great Mullein, a species of Verbascum, of which a notice appears 
elsewhere in this work. It is stated to ease the cough, arrest 
diarrhoea, and in particular to improve nutrition, whereby patients 
often increase greatly in weight. It is usually given in milk and 
it has not yet been clearly proved whether these good effects are 
due to the mullein or to the milk. Certainly the latter must be 
credited with some part of the improvement in weight. 

Laryngeal Consumption. 

Laryngeal phthisis, so far as yet ascertained, is never a primarv 
affection, but is consecutive on tubercular disease of the lungs, 
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nl though this bears no definite relation to the extent of the disease 
in the larynx; in fact, in many cases the lung affection at the 
out.-et is of a limited character. 

The mucous membrane of the larynx is at first unusually pale, 
but after a time becomes more or leas pink or congested in parts ; 
the membrane covering the vocal cords, the under surface of the 
i ■piglotlis, and the ary-epiglottidean folds being specially liable to 
implication. One or both of these hist swell up and 1 assume a 
pyriform shape, which is almost diagnostic of the disease in its 
early stage. 

As. the disease progresses, the mucous membrane of the larynx, 
including that of the parts just named, becomes thickened, infil- 
trated, and studded with minute tubercles ; these are chiefly 
situated in the mucous membrane beneath the epithelial layer, 
which, it is stated, is at first often entire. Gradually the tuber- 
cles soften successively here and there, giving rise to small dis- 
crete ulcers, which, however, in the more advanced eases coalesce, 
Forming patches of considerable size-, these at length involve and 
destroy nearly the whole of the mucous membrane of the larynx. 
The parts most liable to infiltration, cedema, and ulceration are 
the epiglottis and the ary-epiglotlideun folds, which are sometimes 
so much swollen as to preclude entirely all view, even by means 
of the laryngoscope, of the parts below ; finally, more or less 
of the epiglottis may be eaten away, the ulcerative action not 
even sparing its cartilage, which becomes denuded, and at last 
in part destroyed ; the ligaments and cartilages elsewhere in 
the larynx being also liable to become involved and similarly 
affected. At first the membrane covering the cartilages becomes 
diseased, perichondritis; then the cartilages the&UBLvM, chondritis; 
or these, deprived of their nutritive investing membrane or peri- 
chondrium, may even be necrosed. 

The symptoms at first resemble those of chronic laryngitis ; 
there is more or less hoarseness, some degree of aphonia, soreness 
of throat and cough, with, after a time, shortness of breath, pain 
and difficulty in swallowing. Of these symptoms, the cough and 
dvNpliiigin are usually the most urgent. The cough, when the 
disease has made much progress, is dry, husky, rasping, and so 
peculiar that by any one accustomed to the sound it must be at 
once recognized. The act of deglutition becomes inRHMmgly 
difficult, until at length the pain is so great as seriously to inter- 
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fere with and Km it the amount of nourishment taken. Dr. 
Morell Mackenzie points oat, and the distinction is important, 
that the difficulty in swallowing may arise from one of three 
causes. * In the early stage it generally partakes of the character 
of odynphagia, being due to pain in swallowing. Later on there 
is often obstruction from the enlarged epiglottis and the swollen 
ary-epiglottic folds; whilst at a still more advanced period the 
difficulty "of swallowing is due to the imperfect closure of the 
larynx, and the consequent passage into that tube of the ingesta.' 
The escape of particles of food into the larynx gives rise to violent 
fits of coughing, and altogether the distress is so great that the 
patient dreads and often avoids the act of swallowing as much as 
possible. 

The shortness of breath depends very much on the condition 
of the lungs and the state of the epiglottis. If there be extensive 
disease in the lungs, or the epiglottis be seriously involved, in 
either case the breathing will be short and hurried, and if the 
epiglottis be chiefly affected there will be spasmodic attacks of 
dyspnoea. 

The amount of expectoration will vary according to the extent 
of the disease in the lungs, and whether the bronchi are implicated 
or not ; in the latter case it will of course be much more abundant. 

Again, the irritative or hectic fever will depend on the stage 
of the disease and the amount of lung implication. 

When the disease is fully established, there is in most cases 
but little difficulty, from the history and general symptoms, in dis- 
tinguishing it, but should any doubt exist, this may always be set 
at rest by a microscopical examination of the sputa. If the 
tubercle bacillus be found, then no room for conjecture remains as 
to the nature of the case. . 

Treatment. — This must be based upon the same general princi- 
ples as that for Lung Consumption, and it must be remembered 
that we have not simply the laryngeal affection to treat, but the 
disease in the lungs as well. This complication of course adds 
greatly to the gravity of the case, and were it not for this circum- 
stance the treatment would be more promising, since the remedies 
admit of being more effectively applied to the larynx than to the 
lungs. 

The treatment must be both constitutional and local. The 
first has for its object the maintenance of the nutrition of the body 
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and of the vital powers by all available means, dietetic and 
hygienic. The purposes to be fulfilled by the local treatment are 
various : to promote absorption and so lessen infiltration, to heal 
the ulcers, to diminish the expectoration, to alter the character of 
the sputa, to disinfect them and, if possible, to destroy the bacilli — 
for, whatever may be their import, our plain course is to spare no 
effort to bring about their destruction; to assuage the more 
urgent symptoms, particularly the cough, pain, difficulty of 
swallowing, and the vomiting. 

The remedies to be employed for these several purposes 
include disinfectants, astringents, anodynes, and anaesthetics. 

It will be remembered that the mucous membrane in laryngeal 
phthisis is at first thickened and hypertrophied from effusion, 
tuberculous, and at length ulcerated. Now antiseptic, astringent, 
and absorbent remedies are equally necessary in these several con- 
ditions, which are all consequent on one and the same cause ; they 
include resorcin, terebene, iodide of ethyl, and iodoform, as 
amongst the most likely to prove beneficial. At the same time 
that these are inhaled, the same or similar remedies should be 
administered internally, especially either sulpho-carbolate of soda 
or terebene. The two most effective astringent remedies are 
acetate of lead and perchloride of iron. 

One or more of the preceding remedies should be employed in 
succession. Several observers have recently borne strong testi- 
mony to the efficacy of iodoform and terebene. 

When the disease is far advanced, then the more urgent symp- 
toms will claim attention, and, fortunately, much may be done 
for their relief. While the necessary means are taken with this 
object, the absorbent and disinfectant remedies must still be con- 
tinued, and these as a rule should be pushed to such an extent as 
to produce constitutional effects, and to cause their appearance in 
the renal excretion. Among the disinfectant remedies from which 
beneficial results have been obtained, tar, or the preparations 
containing it, occupy a prominent place. 

A remedy frequently employed in the ulcerative stage of 
laryngeal phthisis is nitrate of silver ; 2 grains of this diluted with 
5 grains of finely powdered sugar may be occasionally insufflated, 
or a solution containing 20 or even 30 grains to the ounce of 
water may be applied with a curved brush. But it appears to 
me that this remedy is too irritating, especially when a concen- 



324 LARYNGEAL CONSUMPTION. 

trated solution is used, to be very frequently employed, although 
it doubtless gives temporary relief to the cough and pain in 
swallowing by its effect in lessening for a time the sensibility of 
the mucous membrane. 

For the relief of the pain, ice may be used in the early 
stage, but when the disease is more advanced greater relief is 
obtained by the inhalation of the vapour of hot water, medicated 
with coniuin or lupuline ; but the employment of this is not to be 
encouraged, as it may probably have a tendency to promote tuber- 
culization and ulceration. One of the most effectual remedies for 
the pain, including that attending deglutition, is morphia ; this 
may be in solution and inhaled as a spray, but most frequently 
the morphia is mixed with some soluble substance, as sugar, and 
is insufflated, the quantity varying according to the case. The 
administration should be so timed that food may be taken as soon 
as the full effect of the anodyne is obtained, as the act of degluti- 
tion will then be attended with far less pain. 

Another means of relieving the distressing pain in swallowing 
has recently been placed in our hands, namely, cocaine. The 
mucous membrane of the pharynx and larynx should be brushed 
over with a 10 to 20 per cent, solution of the alkaloid, and the 
application of this should also precede the taking of food, tie 
anesthetic effects being produced in a few minutes, in place of in 
the course of an hour, as with opium. 

For the relief of the vomiting due to reflex action and spasm, 
brought on sometimes by severe paroxysms of cough, bromide of 
potassium will be found very useful. 

To the cedematons epiglottis two classes of remedies may be 
applied by means of the brush : astringents, as perchloride of iron, 
tannin and glycerine, or acetate of lead, and remedies which 
relieve oedema by their exosmotic action ; one of these is carbonate 
of soda, and another, less effectual probably, glycerine. The fre- 
quent application to the throat and epiglottis of olive or almond 
oil, or almond emulsion, will be found to have a very soothing 
effect, as will also the introduction of these oils into the larynx ic 
the form of sprays. Dr. Marcet recommends that 20 grains d 
iodine, with 5 grains of iodide of potassium, should be dissolved ir 
an ounce of olive oil, and applied over the larynx occasionally. 

Should these means be ineffectual for the relief of the oedema, 
then scarifications may be resorted to in those cases in which the 
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(Edematous condition is dependent on fluid and not on tubercular 
infiltration ; in the latter case they would probably be hurtful. 

There is, therefore, much to be done in the general and local 
treatment of laryngeal phthisis, and which requires great persever- 
ance on the part of both the medical man and the patient. 

Much discrimination is required in the selection of the food. 
None is suitable which is dry, or in particles, or crumbs, as, should 
any of these enter the throat, they would give rise to a severe 
paroxysmal cough. The food should consist of strong soups, 
milk and eggs, well cooked wheat-flour with milk, jelly, and it 
should be in a semi-solid form, so that it can be drunk in consider- 
able amount, only one act of deglutition being required. 

Should the epiglottis be so much destroyed by ulceration 
as to be unable to guard the passage to the lungs, it may become 
necessary to administer the food through the oesophageal tube, 
and this method of feeding may be supplemented by nutritive 
enemata. 

Tuberculosis of the Pharynx and Nose. 

Within the last few years Tuberculosis of the Pharynx has 
been noticed by several observers, and described by Isambert and 
Frankel. It is generally, if not always, associated with tubercle 
in the lungs. In most cases the larynx has been found to be 
similarly affected, but whether it became so by extension of the 
disease from the pharynx, or whether the larynx was first affected, 
does not appear to have been determined. When the pharynx is 
the seat of the malady, there is always soreness of the throat and 
gi-eat pain in swallowing; this seriously interferes with the 
amount of nourishment taken, and contributes to bring about the 
early and invariably fatal termination. 

The mucous membrane of the pharynx, including that covering 
the uvula, is more or less swollen, infiltrated, and ulcerated, and 
should the epiglottis be involved in the ulcerative process, it may 
become almost entirely eaten away. The cervical glands are 
always enlarged. 

Several cases have also in recent years been recorded of Tuber- 
culosis of tJie Nose ; these, like the pharyngeal and laryngeal 
affections, being in most, if not in all, cases preceded by tubercular 
disease in the lungs. In one only of the cases was the pharynx 
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fouud to be similarly affected. In suspected tubercle of the nose 
the diagnosis should be confirmed by microscopical examination, 
and the discovery of the tubercle bacillus. 

Now that attention has been called to the subject of tubercu- 
losis of the Dose and pharynx, doubtless many fresh cases will ere 
lonj( be recorded. I believe that the throat is more frequently 
affected than is cunvrally supposed. 

Treatment, — This will not differ in any very essential particu- 
lars from that already described under the head of laryngeal 
phthisis. 

InJImnza. 
This specilic disease usually prevails in an epidemic form, and 
hence is sometimes called Epidemic i 'atarrh. It nffoots particu- 
larly the mucous membrane of the air passages, and is attended 
with considerable debility. 

It occurs in two forms, simple and complicated. 
It is ushered in generally with marked febrile symptoms, 
chilliness, or even rigors, alternating with Hushes of heat and 
severe headache. The mucous membrane of the nose is at hist 
soi*, there is a feeling of tightness in the chest, and a dry cough. 
Soon secretion sets in, and a thin, watery liquid runs from the nose ; 
the expectoration is scanty and glairy, the chest fi-els sore, there 
is some degree of difficulty of breathing, and the respirations are 
accelerated. During inspiration the sounds are at first dry and 
harsh, but soon moist and sibillant rhonehi are braird, particularly 
at the base of the lungs. Throughout, sensations of chilliness, 
flushes of heat, and severe headache continue, with tenderness of 
r both eyeballs. At night all the symptoms become aggra- 



vated. The tongue is usually moist, and < 



1 with i 



creamy 



r brownish fur, but the tip and edges an; often red ; the puis* 
more or less accelerated, but always compressible and usually 
feeble. In mild cases the attack generally lasts some four or five 
days, but in severe ones much longer. The cough may remain for 
some time after, and there is always considerable debility. Re- 
lapses are common, and towards the termination of the attack 
piiins and affections of a rheumatic character frequently set in, 
and these are often remittent or intermittent, so that the frontal 
headache assumes the form of neuralgia. 

The preceding description has reference to the simpler form 
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of the disease, in which the organs of respiration are only affected 
in a slight degree; but the severer cases are often complicated 
with capillary bronchitis and more or less pneumonia. When 
this is the case all the symptoms will of course be greatly aggra- 
vated, respiration will be difficult and hurried, the face will be- 
come pale or even livid, and the debility may amount to prostra- 
tion ; such cases not wi frequently ending fatally. The expectora- 
tion is at first scanty, and consists of small tenacious pieces of 
mucus : after a time the secretion increases in quantity, is still 
viscid, but often becomes more or less muco-purulent and is 
occasionally streaked with blood. 

In some epidemics there are marked gastric symptoms, 
sickness, bili-.tus vomiting, and a jaundiced akin, while the pains 
in the forehead, back, and limbs present not only a rheumatic, 
but also a remittent character, and are always much worse at 

It has been observed that in those years in which there have been 
epidemics of influenza, the other specific febrile diseases have been 
more than usually prevalent. 

Treatment. — This disease being due to a specific poison, it is 
marked by more or less debility or prostration throughout, so that 
the treatment adi.iplcd must not be of a lowering or depressing 
character. 

As is the case with so many of the specific fevers, the force of 
the disease is mainly expended on the organs of respiration, 
so that the condition of these requires to be carefully noted 
throughout. 

The treatment at first should have for its ul.jvci the free action 
of the skin. The patient should be kept warm and in a room of a 
temperaturo of about 60° F. Citrate of ammonia should be freely 
administered, with in some cases small doses of ipecacuanha; these 
may be given with more effect in the form of sprays than by 
the stomach. If at the outset there be evidence of prostration, 
the ipecacuanha may be omitted and carbonate of ammonia 
substituted for the citrate, or spirit of nitrous ether. At the 
same time counter-irritants, such as mustard cataplasms and 
turpentine, should be freely applied to the chest, especially over 
the base of the lungs, and this although the signs of lung impli- 
cation are but slight. The foot-bath is another good derivative 
remedy, and this should be occasionally repeated ; if elimination 
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by the kidneys be defective, then non-depressent diuretics should 
be employed, as digitalis or spirit of juniper. 

If from the stethoscopic sounds and other symptoms there are 
evidences of capillary bronchitis, then a further object will be to 
lessen congestion by the promotion of secretion, this being at first 
scanty and difficult of expectoration. For this purpose alkaline 
sprays of carbonate of soda with ipecacuanha should be inhaled, 
and if there be great debility, citrate or carbonate of ammonia 
may be substituted for the soda salt. At the same time the 
vapour of hot water should be freely inhaled. The inhalation of 
the fumes of chloride of ammonium would be likely to prove 
beneficial in this stage ; effective counter-irritation must be per- 
se veringly carried out. As secretion increases, the alkaline and 
expectorant treatment must be continued. 

At the same time the powers of the system must be sustained, 
because if there be lung complication, the prostration will be 
greater, and the duration of the illness much prolonged. Not 
only must the diet be light and nutritious, but stimulants must be 
administered. 

When secretion is freely established, bark and ammonia should 
be given with or without squills, while for the rheumatic symp- 
toms and the brow headache, especially if this be intermittent, 
quinine is the remedy indicated. Counter- irritants sbould still be 
applied to the chest, either in the form of the liniment of iodine, 
or of turpentine and acetic acid. 

When the rheumatic complication is marked, sa^-cin or some 
of its compounds would probably prove very serviceable, and 
might take the place of quinine. 

When the liver is at fault, as indicated by a feeling of weight 
in the right hypochondrium and the jaundiced skin, some mild 
mercurial aperient should be administered. 

Actea racemosa, it is said, has been given with mucb success in 
nfluenza accompanied with headache, pains in tbe back and 
limbs, and symptoms of rheumatism. Since its action is compar- 
able to that of aconite, and it depresses both the force and frequency 
of the pulse, it should not be given when there is considerable 
prostration. 

Sulphurous acid has been recommended by Dr. Dewar, 
but it is to be feared that in some cases this would be too 
irritating. 
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Wh oophig-cough. 

Whooping-cough, or Pertussis, is .in infectious disease mani- 
festing itself principally in the organs of respiration, and chiefly 
attacking children. It occurs usually once only, but relapses an 
frequent, and it often prevails epidemically. 

The precise nature of the infective cause has not yet been 
demonstrated, but the secretions thrown oil" by the mucous mem- 
brane abound with bacteria and micrococci, none of which, how- 
ever, so far as yet ascertained, are special to the disease ; these are 
also found in the leucocytes of the blood and tissues. Whatever 
its nature, it may be conveyed by the olothef of iiiiaiil.-etcd persons. 

Although due to a specific contagion, the liability to the 
disease is increased by several causes, especially those which give 
rise to general or even local susceptibility, as a weakly constitu- 
tion, as shown particularly by rickets, or by the irritable condition 
of the respiratory mucous membrane, due to catarrh, measles, ic. 

The disease usually attacks children under eight years of age, 
and in three-fourths of the cases in those under two years ; the 
ordinary mortality from the disease, amounts to about 2-i per cent., 
the danger being greater the younger the child. 

It occurs chiefly in the spring, and commences with coryza, 
oppression, feverish ness, and the usual symptoms of catarrh ; these 
are sometimes accompanied, but more frequently after some days 
are followed, as secretion sets in, by a convulsive cough. 

The incubative stage varies usually between 4 and 10, but 
may even extend to 14 days; the catarrhal stage lasts for about 
a week, aud the convulsive or spasmodic from 'i to 8 weeks in the 
absence of complications; after this time the disease ceases to be 
infectious, although the cough remains and si ill retains its | ei iodic 
and spasmodic character, in some cases for months. 

The cough is excited mainly by the tenacious secretion, and 
the fits coiue on with varying frequency ; they may occur several 
times a day, or even three or four times an hour. They are 
usually worse at night, and they gradually become less frequent 
aud severe as the disease gets better. 

The periodical and convulsive cough is not only dependent on 
the irritating character of the secretions, but on an undue sensi- 
bility or hyperesthesia of the mucous membrane of the respiratory 
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track, especially that of the larynx and bronchi. Ordinarily the 
irritation in uncomplicated cases does not amount to active in- 
flammation, as shown by the temperature, which although in- 
creased somewhat during the catarrhal period is never very high. 

The mucous membrane of the larynx, trachea, and particularly 
of the bronchial tubes, throws out a ropy and tenacious mucus, to 
get rid of which, violent expiratory efforts have to be made, whereby 
the lungs become thoroughly emptied, and the patient almost 
asphyxiated and exhausted. At this juncture a strong inspiratory 
effort is made, and the in-rushing air, in passing through the 
narrow rima glottidis, produces the peculiar or whooping* noise so 
characteristic of the disease. At last, to the great and almost 
complete relief of the child, some ropy mucus is expelled and the 
fit is ended, to be, however, unfortunately speedily renewed. 

Owing to the violence of the paroxysms the face becomes turgid 
and red, the eyes seem as if they would start out of their sockets, 
and vomiting is sometimes induced, as well as bleeding from the 
nose. 

Another serious consequence of the violent expiratory efforts 
made is that one or more of the lobules of the lungs may be so 
completely emptied of air that they become collapsed, a result 
aided by the great elasticity of the chest walls and of the dia- 
phragm in childhood. This untoward qvent is more apt to occur 
if the child be weak and delicate, and therefore unable to make 
the vigorous inspirations necessary to bring about the re-expansion 
of the collapsed portion of lung. This complication is not seldom 
the cause of a sudden and fatal termination of the case. 

During the catarrhal and more active stage of the afiection, 
more or less redness of the respiratory track will be found to exist 
from the pharynx downwards, even to the smaller bronchi. This 
redness is conspicuous in the larynx, but the trachea, and especially 
the bronchi, furnish the greater portion of the secretion. The 
bronchial glands soon become implicated, tender, and swollen 
whether owing to the presence in them of the poison of the disease 
which is probable, or from simple irritation, is uncertain. They 
sometimes become softened. 

Other complications which are apt to arise are collapse of one 
or more of the lobules of the lungs, lobular pneumonia limited 
emphysema, and sometimes dilatation of the smaller bronchial 
tubes, those not strengthened by annular cartilages; all these 
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complications add greatly to the gravity of the disease. The 
occurrence of convulsions is particularly serious. The child may 
die from apnoea in one of the convulsive seizures, or death may 
result from capillary bronchitis or pneumonia. 

It is stated that whooping-cough, especially when attended 
with lung implication, may, in those predisposed to the disease, 
lay the foundation of and be followed by tuberculosis of the lungs. 
Treatment. — This of course must be adapted to the stage of the 
disease. During the catarrhal stage the patient should be kept to 
the house, and indeed to one airy room, the temperature of which 
should be maintained at about 60° F., and febrifuge remedies 
administered. When cough has set in, and particularly if the 
breathing be at all impeded or the temperature elevated, and there 
be any signs of capillary bronchitis or lung implication, then 
counter-irritants should be applied, as mustard cataplasms, turpen- 
tine, or the iodine liniment ; also antispasmodics, anodynes, solvents, 
and expectorants should now be employed. In the chronic stage 
astringents will be useful, and during convalescence tonics, particu- 
larly those of a nervine and antispasmodic character. 

In the first stage, if the child be old enough, a spray may be 
used of acetate of ammonia and tincture of aconite until the 
feverishness and temperature are reduced ; 20 to 40 minims of 
the liquor ammonise acetatis and i to 1 drop of tincture of aconite 
in i ounce of water, repeated as may be requisite, and if the spray 
cannot be employed then a mixture or drink sweetened with 
sugar, containing the same ingredients in the same doses, may be 
substituted. 

If the breathing should be embarrassed, an emetic of ipecacuanha 
will be found of much service, and this may be repeated daily with 
a view to bring away the tenacious and abundant secietion which 
sets in after the first few days, and which is so provocative of 
spasm. It is often easier to administer the emetic in the spray 
form than by the stomach, and in order to insure the effect it is 
not necessary that the whole of it should be made to enter the 
lungs. 

When the feverishness has been in part relieved, the solvent 
alkalies and non-stimulant expectorants, as carbonate of potash, 
chloride of ammonium with, in some cases, small doses of ipeca- 
cuanha should be continuously employed, both in the form of 
sprays and administered by the stomach. 
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In the convulsive paroxysms a few drops of chloroform or 
ether will usually give speedy relief; but if the child be very 
young, then it is safer to have recourse to bromide of potassium 
or ammonium, or chloral hydrate. Should the attacks not be very 
frequent, these remedies may be administered in the intervals. 
The smallest dose of bromide to be used is about 3 grains, and of 
the chloral 1 grain, the doses being increased in the proportion of 
2 grains in the former case and 1 grain in the latter for each year 
of the child's age. 

In a still later stage, when fever is absent, secretion abundant, 
and there is no special lung complication, morphia or belladonna, 
either separately or combined, or united sometimes with ipecacu- 
anha, will often greatly lessen the spasm; the effects, however, 
must be watched and the doses carefully regulated. The dose of 
liquor morphiae hydrochloratis will usually range between 2 and 
5 minims, and of the tincture of belladonna, of which children are 
very tolerant, between 8 and 12 minims, repeated in urgent cases 
every hour or two. The opium and belladonna should be pushed 
to the extent of producing constitutional effects, as evidenced by 
slight drowsiness. These remedies will also prove serviceable in 
checking the vomiting consequent on the spasmodic seizures, and 
which so often leads to rejection of the food. It is usually much 
easier, as well as more effective, to administer the anodynes as 
sprays than by the stomach. 

Another very serviceable anodyne is conium ; this does not, 
like opium and belladonna, check secretion, but reduces reflex 
spinal irritation, and hence a strong liniment of the same applied 
to the spine may likewise be found useful. 

Amongst the antispasmodic remedies, lobelia and cannabis 
must not be forgotten. 

In some epidemics of the uncomplicated disease lobelia affords 
great relief in the antispasmodic stage, greatly diminishing in 
two or three days the frequency and force of the attacks. Ringer 
recommends 1 minims of the tincture every hour, and an extra 
dose when the paroxysm gives signs of its approach. The tincture 
may of course be readily inhaled as a spray. 

Cannabis has been serviceable in some cases of whooping- 
cough, but there does not appear to be any strong evidence in its 
favour. 

I must now mention another class of remedies which, have 
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proved of value in many cases of whooping-cough, namely, the 
null septic class, ami foremost in this stand carbolic acid, crea- 
sote, and tar. They may be ailmiuisieml with a view to lessen 
secretion, diminish irritation, anil In net, as gormieiiles. It is of 
course difficult to administer these remedies in ho concentrated 
a form as directly to kill the bacteria and micrococci ; still, by 
altering and improving I In' character of the secretions, the multipli- 
cation of these germs may possibly be hirnlcreo and their destruc- 
tion ultimately brought about. For any of the purposes above 
referred to, it is neces.-ary that the remedies should nut only be 
effectually inhaled, but also administered by the stomach, so that 
the system may be brought to some extent under their influence. 
For the direct introduction of either the acid or creasote into the 
lungs, a spray producer or the Chamber Inhaler No. 2 may be 
used ; by this last the atmosphere of the room around the patient 
is charged with the vapour. For administration by the stomach, 
sulpho-carbolate of soda, in the form of powder mixed with sugar, 
Bhould be given by the stomach three or more times a day, in 
dotes varying according to age. 

The inhalation of tar, usually that derived from wood, in 
wh ooi ling- co ugh, ' las ^ l(sen much extolled, and it no doubt proves 
effective in many cases. Gas t.ir is used for tire same purpose. 
Dr. John Brown, in a short letter to the 'British Medical 
Journal' of January 19, 1883, stales that in the west of England 
the parents of children suffering from whooping-cough take them 
to the gasworks; but iu Lancashire the children are commonly 
made to inhale the tar at home. The efficacy of these inhalations 
is in great part, but not wholly, dependent on the carbolic acid 
contained in the coal, and the creosote in the wood tar. Some of 
the other constituents contained iu the gas tar which contribute 
to the good effects experienced are ammonia, sulphides, and benzol. 
But it has been stilted that the inhalation of the illuminating gas, 
carburetted hydrogen, is also in some cases attended with marked 
benefit, due, there tan be little doubt, not to the gas itself, but to 
the presence, owing to imperfect purification, of more or less of the 
substances just mentioned. 

As soon aa the chronic stage has been reached, then astringent 
applications and sprays will often have an excellent effect in 
warding off or relieving the spasmodic attacks, as of alum or 
tannin and glycerine, or the fauces and throat may be brushed 
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over with a strong solution of nitrate of silver. This last proceed- 
ing, however, sometimes gives rise to so much cough and spasm 
that it is necessary to be very cautious in the application, and in 
some cases it would be better to abandon it altogether for other 
and milder means. 

Dr. Warf winge, of Stockholm, has treated 40 cases of whooping 
cough with about 20 grains of alum per day. He found it to be 
almost a specific provided it was early employed, the intensity and 
frequency of the attacks being lessened and the duration of the 
illness shortened. In these cases no doubt the remedy \ras 
administered by the stomach, but it would be at least as effective 
when inhaled in solution as a spray. Letzerich has recommended 
and obtained good results in whooping-cough by the use of 
inhalations of sprays of a solution of quinine. 

Red clover is another remedy which has been recommended 
for whooping-cough by Mr. Foster, of Huntingdon, and Dr. 
Sargent, of Boston, U.S. The latter gives a wineglass ful during 
the day of an infusion made with 2 ounces of the dried flowers to 
a pint of boiling water ; a syrup is also prepared of which a tea- 
spoonful is given 3 or 4 times a day. 

In the chronic stage, and with a view to promote convales- 
cence, tonics, and especially antispasmodics, are indicated as 
tincture of valerian, valerianate of zinc, oxide and sulphate of 
zinc. 

Other remedies sometimes employed, and which may be 
prescribed according to the condition of the patient, are quinine 
iron, and cod-liver oil. The diet should be light and nutritious. 
Finally, to complete the cure, change of air will often in this 
stage exert a most beneficial effect, the cough and spasm quickly 
disappearing. 

Diphtheria. 

Diphtheria is a general and contagious malady, depending on 
the presence of a specific poison, and attended with an almost 
constant disposition to the formation of false membranes on the 
mucous surfaces of the several outlets of the body, but more particu- 
larly that of the pharynx and of the respiratory track, includino- the 
larynx, trachea, and bronchi ; it prevails in an epidemic or an 
endemic form, and, owing to the depressing effects of the poison it 
always assumes a more or less adynamic form. 
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The tendency to the formation of a false membrane is not 
confined to the mucous membranes, but seems to be an almost 
universal disposition. Thus, if the skin be thin and delicate, or 
the epidermis abraded or removed as by a blister, the membrane 
is still liable to make its appearance. 

The nature of the poisonous material has not yet been conclu- 
sively demonstrated, but Oertel, particularly, contends that it is 
due to the round sporules of a species of micrococcus, M. diph- 
theria, while Letzerich has described another fungus which he 
believes to be the cause of the disease, namely, Zygodesmus fuscus. 
Senator, however, believes that the spores which Oertel has de- 
scribed are those of Leptothrix buccalis, and Dr. Mackenzie has suc- 
ceeded in finding this fungus in 5 out of 7 cases which he examined, 
it being in each instance situated in the superficial layer of the 
lymph. Oertel states that the spores which he has described are 
to be found abundantly in the early stage of the formation of the 
pseudo-membrane, and that after inoculation of animals with a 
diphtheritic exudation, they have been found in great number in 
the blood and lymph vessels, in the muscles and even the kidneys. 

The predisposing causes of the disease are various, but the 
principal are childhood, the great majority of cases occurring 
before 10 years of age, and family susceptibility. Other causes 
are impairment of the health, however brought about, as by imper- 
fect nutrition and living under insanitary conditions. Previous 
illnesses strongly predispose to diphtheria, not merely, probably, 
by their lowering effect on the general health, but by their render- 
ing the mucous membrane more susceptible to the invasion of the 
poison ; thus diphtheria is apt to occur after ordinary catarrhal 
affections, but especially after scarlet fever, and also to a less 
extent after measles, whooping-cough, typhoid, and even phthisis. 

It has been shown that, whatever its nature, the poison is 
contained in the secretions, excretions, and exhalations, and from 
these it is liable to pass into the air breathed and the water 
drank. Again, it has been proved that it may lay dormant for 
years, and yet retain vitality and virulence. It may occur at any 
period of the year, but usually in the spring, and it is more preva- 
lent in rural than in urban districts, and one attack affords but 
slight protection against a return of the malady. The period of 
incubation is very short, usually two or three days, but in very 
severe cases it may prove fatal in 24 hours. 
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Several different degrees or varieties of the disease have been 
described — the catarrltal or benignant, the typical, the inflam- 
matory, the malignant, and the chronic. 

In an ordinary or typical case, after a short period of incuba- 
tion the temperature rapidly rises to 103° or 104° F. ; soon there 
is a feeling of stiffness in the neck, soreness of the throat, and pain 
in swallowing. If, now, an examination be made, the mucous 
membrane of the pharynx, tonsils, soft palate, and uvula will be 
found red and swollen ; and a little later on, even in a few hours, 
the first indications of the formation of a false membrane will be- 
come apparent in the form of transparent yellowish exudations, 
somewhat elevated above the general surface ; these gradually 
become opaque and change from yellow to grey, the patches in- 
creasing in size and ultimately coalescing, so as to form a mem- 
brane ; this at the same time increases in thickness by successive 
additions to the under surface, so that it often exhibits, when fully 
formed, a laminated structure, and presents an appearance which 
has been compared to that of wash-leather or wet parchment. At 
this stage the membrane may be artificially removed, and still 
later it may become spontaneously detached ; in the former case 
the underlying mucous membrane will be red, raw, and ecchy- 
mosed ; in the latter it will be covered with a puriform material. 
If forcibly removed it will be more likely to re-form than when it 
is thrown off naturally. The pharyngeal secretions very soon 
undergo decomposition, and emit a highly offensive odour. 

Contemporaneously with these changes, the salivary and cer- 
vical glands become swollen and tender. 

In favourable cases the temperature usually falls considerably 
on the appearance of the adventitious membrane, but it may, when 
the glands are much affected, subsequently rise again. This is 
sometimes ascribed to a secondary absorption of the poison, but in 
those cases where the secretions are much decomposed it may be 
due to ordinary or septic toxaemia. 

If the case be severe, the pulse will be very compressible, 
usually rapid, but sometimes slow, and the debility will be 
extreme. If the urine be examined it will often be found to con- 
tain albumen. 

But very frequently in the more serious cases the pseudo- 
membrane is not limited to the pharynx and adjacent parts but 
extends downwards to the larynx, trachea, bronchi, and even the 
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lungs themselves, giving rise in some cases to lobular pneumonia 
or lobular collapse, the danger being of eourse augmented in a 
corresponding degree. It ia not possible to mistake the symptoms 
which indicate this extension — there will be distressing dvspnufii, 
and death may ensue from asphyxia or coma. 

The extension may take the upward direction and pass into 
the cares, through the lachrymal duct to the conjunctiva, or it may 
invade the Eustachian tube. The implication of the pituitary 
membrane will be shown by, amongst other symptoms, the dis- 
charge of a sanious foetid liquid, and sometimes by alarming 

The prognosis will depend not merely on the extent of the 
local manifestations of the disease, but upon the degree to which 
the constitutional powers are affected. 

If the case is to terminate favourably, at the end of about a 
week there will be an amendment in the symptoms ; portions of 
the membrane may be thrown off, aud it will not be re-formed ; 
the temperature will be reduced and the pulse gradually regain 
its power. Sometimes, however, there is great prostration and 
weakness of the heart, entailing the danger of death from syncope. 

It must not be forgotten that relapses frequently occur, pos- 
sibly from reinfection, but more probably from septicemia; also 
that temporary paw lysis may supervene. If the progress be un- 
favourable the symptoms of blood-poisoning will increase, the pro- 
stration will l>e more profound, the heart weaker, and death may 
occur from syncope or coma. 

In the benignant form of the disease, the cases usually recover 
iu the course of three or four days ; there is but little elevation of 
temperature, and though yellow spols of transparent secretion may 
appear in the throat, the false membrane is not formed. It occa- 
sionally happens, however, that these mild cases suddenly become 
aggravated. 

In the inflammatory variety the disease usually runs a rapid 
course, and the local symptoms are intensified, the membrane 
being very quickly formed. Sir William Jenner has pointed out 
that in these cases the joints are apt to become affected, to be 
painful, swollen, or even inflamed. 

The malignant form is ushered in with many of the same 
symptoms which announce the presence in the system of some of 
the other grave infectious maladies, as starlet fever ; evidences ol 
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blood-poisoning rapidly show themselves, haemorrhages are apt to 
occur, and typhoid symptoms quickly supervene. 

The chronic form of diphtheria is of infrequent occurrence, I 
but cases of it have been recorded by Barthez, Isambert, and par- 
ticularly by Morell Mackenzie. These cases are distinguished by 
the occasional formation of false membranes in the pharynx or 
nares, the diphtheria continuing for weeks and even months. 

A few other particulars in reference to diphtheria may now be 
briefly noted. 1. The false membrane rarely invades the (Eso- 
phagus, probably owing to the disturbance of the parts in degluti- 
tion. 2. The albuminuria is less persistent than in scarlet fever, 
and is seldom followed by anasarca. 3. In fatal cases, according 
to Dr. Faralli, unless respiration is impeded, the temperature 
remains high until the end. 4. A cutaneous eruption sometimes 
appears, as in scarlet fever ; but it is stated that it is not followed 
by desquamation. 

One of the most frequent and trying sequelae of diphtheria is 
paralysis; it may follow even mild cases, and it occurs usually 
two or three weeks after recovery, but it may be earlier or later. 
The paralysis comes on gradually, and affects most frequently the 
muscles of the pharynx, then those of the eye, or of the lower 
extremities ; the muscles of the larynx, neck, and trunk are more 
rarely affected, and whichever set of muscles is involved one 
side is more affected than the other. With the paralysis there 
is also diminished sensibility; if the pharynx be affected there 
will be difficulty of deglutition, and a regurgitation of liquids 
through the nose ; and if the larynx, alteration of voice and a 
liability to the entrance of particles of food ; while in other cases 
expectoration will be impeded, and hence there is often accumula- 
tion of the secretions. 

Diphtheria sometimes presents considerable difficulties of dia- 
gnosis, particularly in the benignant and malignant forms of 
the disease, in both of which the distinctive membrane may be 
absent. The difficulty of diagnosis is further enhanced by the 
occasional presence in the severer cases of a rash, which with 
other symptoms, doubtless sometimes causes cases of diphtheria to 
be mistaken for scarlet fever. In both there is albuminuria, 
while the only distinctive feature of the rash is that it is not 
followed in diphtheria by desquamation. 

The adventitious or false membranes are elastic, tear readily 
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swell up, mill i»d>nictv.uis|i:ii-ont when treated with acetic acid, while 
by alkalies they are dissolved. Under the microscope, according 
to the most recent authorities, they consist mainly of cells which 
present the appearance of being more or less united together by 
fusion, but with channels or interspaces running between them, 
there being no fibroid basis or intercellular substance. The cells 
forming the upper layers of the membrane are two or three times 
larger than the lower colls. When naturally thrown off, the 
membranes undergo both fatly degeneration as well as ordinary 
decomposition, whereby they become more or less disintegrated, 
the breath beiug rendered extremely offensive. Ulceration, and 
more rarely gangrene, occurs ; this latter may occasion loss of a 
portion of one or both tonsils, or of the uvula, and if, after extensive 
ulceration, the throat be examined on recovery, cicatrices will still 
be visible. 

In many cases not only are the larynx, trachea, large and 
small bronchi involved, but even the lungs themselves. In the 
bronchi effusion will often be present ; this may be more or less 
plastic, membranous or purulent; the air cells themselves may 
contain similar secretions, while some of the lobules may he 
affected with pneumonia, and even bo found collapsed. 

Ti-i <i',iiriii.- -The principal indications are, lo support the vital 
powers, to prevent or lesson decomposing changes in the blood, to 
limit the formation of the false membrane, to promote its separa- 
tion or solution, to disinfect the secretions, and to guard against 
syucope. 

The room occupied by the patient should be light, airy, and 
the uniform temperature of about l.iO' F. should bo maintained. 

The diet from the first must be light and nourishing and not 
bin abundant, as the power of assimilation is at first but limited ; 
nourishment should be given, at short intervals, and continued 
dining the night. It should lie chiefly in the liquid form, aud 
amongst the most suitable articles are milk, eggs, beef-tea, meat 
juice, Valentin's extract and peptonized foods, while as an aid to 
digestion pepsine with dilute hydrochloric acid should be given. 
Vomiting and diarrheal are very apt to occur in the early stages 
of diphtheria, and both are probably to be viewed as natural efforts 
for the elimination of the poison from the system ; still, if persistent, 
they so seriously interfere with the nutrition of the patient, that 
it is rwnramrj they should be controlled. For this purpose ice 
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should be constantly sucked, and, if necessary , pills each < 
£ grain of creasote or from 1 to 2 grains of oxalate 
should be administered every three or four hours, or powde 
the subnitrafe of bismuth either with or without hydrochlorate of 
morphia, while warm cataplasms or turpentine may be applied 
over the stomach. Should these means fail, nutrient and medicaid 
enema may be resorted to, nud in some cases it may even become 
necessary to employ the nsriphageal tube. 

At the same time, and probably from the very first, stimulant^ 
chiefly brandy, should be freely given according to the condition 
and age of the patient, it being remembered that alcohol does i 
in such cases produce its usual effects, and that hence there i 
great tolerance of the remedy. Another stimulant which n 
often be employed at the outset is carbonate of ammonia I t 
will also do good by its diaphoretic and expectorant action. 

For the purpose of checking the tendency of the blood to de- 
composition, there are no remedies so effectual as the asfariogeat 
preparations of iron, including particularly the tinctiu-e. of the 
perchloride of iron. For an adult as much as 30 minims should 
be given every 3 hours ; for a child the dose must be proportionate 
to its age ; but the remedy should be freelj administered. If the 
child be old enough the iron may also lie employed in the form of 
a spray. Other remedies which may be employed for the s 
purpose are sulpho-carholate of soda and chlorate of potash- the 
sulpho-carholate is a very effective preparation, unci should be 
given in 10-grain doses every 3 or 4 hours. Chlorate of potash i 
credited villi iintiseptie properties, Km in what way it acts is not 
very apparent, seeing that nearly if not the whole of the 
escapes from the system in an undeeomposed state, and mav be 
recovered from the urine. Again quinine and salicin anil its 
compounds have been employed for the same object, and no doubt 
in some cases with beneficial results. 

The special liability of the mucous membrane of the throat 
and air passages to implication is probably to be explained by the 
delicacy of its structure and its accessibility to the 
it seems to me that derivative treatment might possibly be carried 
out with beneficial results; treatment id fact designed to divert 
the malady from vital to other less dangerous parts. With g 
view to accomplish this purpose the skin should be freely acted on ; 
acetate of ammonia and spirit of nitrous ether should be freely 
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given so as to secure their diaphoretic action ; blood should also be 
determined to the skin by very brief but repeated immersions in 
a hot bath, the duration of these being only a minute or two ; 
or by the wet sheet ; or stimulating applications should he applied 
on a large scale to the skin, as cataplasms of mustard and linseed, 
or flannel sprinkled with turpentine. 

In mild or benignant cases of diphtheria, the mucous mem- 
brane may be only red and swollen with merely diphtheritic 
specks of secretion, which do not spread or go on to the formation 
of a false membrane. In such coses beneficial effects have been 
derived from the internal administration of cubebs and copaiba. 
These remedies might also be applied to the throat by means of 
the brush, or to the larynx in the spray form. 

When the false membrane has been formed, any efforts made 
for its forcible removal can only result in further mischief; the 
attempt will increase (lie irritation, occasion pain, some amount of 
hemorrhage, and is almost certain to be followed by the re-forma- 
tion of the membrane; except, therefore, it be already partially 
detached, it is better to adopt one of two courses, either to be 
content with taking measures to promote its separation or to 
effect its solution. To bring about its separation, the vapour of 
hot water should be continuously inhaled, and if the patient he 
too young or too ill to inhale the vapour directly, the bed should 
be surrounded by curtains, and the space thus enclosed charged 
with the vapour by means of some suitable apparatus, such as a 
croup kettle. The air and vapour may at the same time be 
charged with some volatile antiseptic, such as oil of eucalyptol, of 
fir wood or of cubebs, or with carbolic acid or creasote. 

With the olijiii:-*. of facilitating the detachment of the adventi- 
tious membrane, an iuf union or tincture of the leaves of jahorandi 
or a subcutaneous injection of its alkaloid, pilocarpine, has been 
j-ugu'ested. These remedies speedily produce a greatly increased 
flow of saliva, sweating, and augmented bronchial secretion. Of 
i he infusion, as much as contains the extract of lit I gs, of the leaves 
should be administered. Of the alkaloid from i to ^ grain, but ^ 
to J grain is sufficient when hypodermically injected. One would 
certainly hesitate to employ these remedies in the case of young 
children. The infusion and the tincture are apt to produce some 
very disagreeable effects, as nausea and vomiting ; these effects it 
is said do no.t follow the employment of the alkaloid. Again, 



342 



DLPiLTJdKKTA 



jaborandi is powerfully depressest, and in some cases would ht 
more likely on this aeeonnt to do harm than good. 

With a view to the solution of the membrane, a great variety 
of remedies have been recommended and employed. For par- 
ticulars concerning many of these the reader is referred to the 
chapter on the Materia Mediea of Inhalation, but so far as is yet 
known, no remedies are more effective than lime-water, solution 
of potash, acetic and lactic mod*. Ordinary lime-water is scarcely 
strong enough for the purpose, bat liquor c&lcis saccharatus is 
1 2 times as strong, and this may be applied to the membrane by 
means of a brash undiluted, bat if iised as a spray 1 or 2 drachms 
of the solution made up to ^ ounce with water will be sufficient 
The presence of the sngar lessens the causticity of the solution and 
modifies its effects; in like manner the presence of glycerine in 
the gjycerides of carbolic acid and tannin materially affects the 
action of those medicaments. 

Foremost among the acid remedies is acetic acid ; this applied 
to many animal tissues produces, as is well known, some remark- 
able effects ; the tissues, and the epithelial and granular cells con- 
tained in them, swell, become transparent, gelatinous-looking, and 
more or less dissolved. This is particularly the case with any 
corpuscular structures which may be present. The acid maybe 
applied as a spray, but it is better to use the brush, as then the 
fipplicsitiori can he strictly limited to the affected surfaces. 

The difficulty is to apply solvent remedies to all the part? 
affected and not beyond them, and this is greatly enhanced when 
the membrane has been formed on the surface of the larynx or 
tnichca; still we must do the best we are able, and when the 
larynx is invaded by the disease, it must be reached, where 
practicable, by means of atomized liquids. 

In those cases in which medicaments are applied to the throat 
itself, especially when they are used for their solvent or antiseptic 
properties, the mucous membrane should as far as possible be freed 
from secretion and dried prior to their application. This purpose 
can generally be effected by the employment of some absorbent 
pad of lint, medicated wool, or charpie, securely fastened to * 
suitable handle, care being taken not to use the same pad more 
than once. Blotting-paper has been employed for the purpose, 
but several folds of this would be required. 

during and even prior to 'the detachment of the man- 
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brane more or less decomposition sets in, giving rise to great 
fetor; to obviate this occurrence and to stay the decomposition 
antiseptic remedies are now specially indicated, although it is well 
that the air of the room occupied by the patient should from the 
first be charged therewith. The remedies moat suitable for this 
pin pose are carbolic acid, creasote, thymol, and permanganate 
of potash. Chlorine and sulphurous acid have been strongly 
recom mended, but unless very carefully employed they will prove 
too irritating. If carbolic acid be used it abould be in the propor- 
tion of 5 to 10 grains to the ounce, while the most suitable chlori- 
nated preparation is liquor Bodn clilin-;iiiv, 60 minims to the ounce 
if applied with a brush, and 20 if used as a spray. The effects 
of chloral have been highly spoken of by medical men abroad 
and at home, and especially by Messrs. Hemming. This remedy is 
not usually credited with antiseptic properties, but Mr. Hughes 
Hemming states that it rapidly gets rid of the fmtor, and pro- 
motes the separation of the membrane, leaving a healthy surface 
beneath. Mr. Hemming uses the syrup of chloral, 25 grains to 
the drachm, and directs that it should be applied every hour or 
two. 

Astringent remedies are not unfroquently employed, as per- 
chloride of iron, tannin, and alum ; all these act of course more or 
less antiseptically, but, with the exception of the astringent pre- 
parations of iron, they are r.ll inferior to the antiseptics proper, 
especially those above named. It is scarcely necessary to point 
out that the most potent of these nnliseplius act also more or less 
U germicides. Where it is possible, the imtisoptie remedies should 
not only be applied directly to the throat by means of a brash, 
but should be used also in the form of sprays ; the quantities of 
the modi diluents l^ing of course much less in the latter case. 

The employment of caustics as solvents was formerly re- 
commended on high authority, but in most cases they are too 
irritating, and their use has therefore been abandoned. 

There is another class of remedies, the effects of which, when 
applied to the throat in diphtheria, so far as I am aware, have nut 
yet been observed. 1 allude to certain fixed oils, as olive, almond, 
or cod-liver oil. The effects produced by the application of these 
are chiefly mechanical ; bat they are so important, and they so 
alter the condition of the structures and orguuisms entering into 
the composition of the false membrane, that highly beneficial 
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results may reasonably be anticipated. These oils not only lean 
irritation by the exclusion of the air, but they arrest decomposi- 
tion, and by the exosmotic action set up they exert the most 
marked effects on all the corpuscular elements contained in the 
tissues, as also on any organisms which may be present therein; 
effects, indeed, incompatible with their vitality. Now it is doc 
difficult to apply these oils either by the brush or as sprays to the 
false membrane of diphtheria, whether this be in the pharynx or 
larynx ; the one condition, in the case of the pharynx, essential to 
success, is that the parts should be first dried as far as possible 
prior to the application. The application should be repeated 
several times a day, and however much of the oil becomes inhaled, 
passes into the air passages, or is swallowed, can only have a bene- 
ficial effect. The idea of excluding the air from the throat has 
occurred to Dr. Morell Mackenzie, who employs a spirituous solu- 
tion of a gum resin ; but the oil is a more effective application, and 
its operation is altogether different. 

During the period of convalescence it will still be specially 
necessary to sustain the vital powers, and particularly to guard 
against syncope, by light iMHuishing diet, stimulants, and suitable 
tonics, such as perchloride of iron, quinine, bark, and ammonia, or 
senega and ammonia. Should paralysis ensue, nervine tonics ma?: 
be administered, as the hypophosphites or strychnia, wiiile, if neces- 
s&rv. the galvanic batterv should Cv emi>;:ved. 

The definition already pven of diphtheria is equally applicable 
to membracous cro«r. Cy^^lf iri&*i* ! '*. This disease wasfor- 
:r.er:v T\=^*rded as ar. a«?ut^ azid rvir*> i^rZaciin&torv affection, 
dem&xidir.c tiir rr^: rsv^vvc ar.-ivii:or;usanriph*oeistic treatmen;. 
As sew.. U«vw, as F2*c*isS: E>eci.sJ n-e^ became acquainted 
>\i:>. c.vi;K'rX :>* xvirt* cc r*^~K*r:.ce between the nro 
o,;so*s*> rxv*vfc^ Ar**fcr*^;* as^i r>o^ ibc br-irf is sreoeral th^c ther 
c tv i.xr^uL r.w^&sx osr.^r £r. :hecr synrco^s. course. ar*i ter- 
v,;va:?vC. Vy t>* v*m **>Kttu> uiv^ved. Tris view ba^ led ri 

\Vh«i, as i* j^^rteia^ Ms* rarcircLae is frrcied in the 
v*K*rxr,v. XI *£ >fiRSWu^ tkx-sbfc a^i --;cf *£if2«i* liazi vb€n. as 
itt ttV*K|t ta » **>»at*fc V* *&* Jary^x ; lies* ~rrr«*«s !*3ng dse 
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the two situations, but no essential difference can be detected by 
the microscope in the structure of the adventitious membrane. 

Other differences arise out of and are dependent on the two 
localities ; thus, when the disease attacks the throat, the specific 
poison is in close communication with the salivary and cervical 
glands, and with abundant ali.-inrWuf vessels, ttirouL'h which septi- 
cemia sometimes arises ; again, in this situation, the nervous 
communications are especially nnmerous. In the larynx the 
anatomical surroundings are entirely diti'eient, and there are no 
salivary and but few other glands which lie in the way of infection. 
Then the presence in the larynx of the croupous membrane gives 
rise to a special train of symptoms, commencing with extreme 
difficulty of breathing. 

A careful examination of the pharynx at the commencement 
of an attack of croup has revealed the fact that in the great 
majority of eases isolated specks of deposit ai'e to be detected, 
although these do not go on to the formation of a coherent mem- 
brane ; this, in the affection to which the term croup is usually 
applied, is limited to the larynx, but sometimes extends to the 
trachea and bronchi. 

Croup is generally ushered in, like most other diseases of the 
same class, b*f symptoms of catarrh and fever. The voice becomes 
hoarse, or it may be almost lost, a short, dry, and shrill cough sets 
in, and very soon the inspirations become stridulous. If the 
pharynx and larynx be examined in this, the very early or first 
stage, the mucous membrane will be found red and cangested, but 
in children it is not possible to make a laryngeal inspection. 

Gradually, in what may be termed the second stage, the 
breathing beronns umiv or Ic.-.s difficult, mainly from the occur- 
rence of sudden spasmodic at tacks. I hiring the spasm inspiration 
is hurried and difficult, the nostrils are alternately dilated and 
contracted, and the muscles of inspiration are called into strong 
action in order to overcome the obstruction occasioned maiuly by 
the spasm, but alio in part by the presence of more or less mucus. 
Should now an emetic be given, and this have the desired effect 
and the throat be cleared of the muons, the breathing will he 
greatly relieved and may for a time be almost natural, so that the 
child falls asleep. 

As the disease progresses and enters on the third stage, the 
hoarseness increases, the voice sinks to a whisper, and the breathing 
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math ; preferably if practicable by the former means. At thB 
e. time other derivative measures should be adopted, as short 
immersions in the hot hath, or packing with the wet sheet, or by 
stimulating applications to the skin and by friction. The appli. 
cation of hot sponges or flannels to the throat, neck, and sternum 
will often help to give relief. 

As a precautionary measure, and before any evidences have 
arisen of the formation of a false membrane, solvent sprays may 
be used ; these will do good even if they enter the larynx only in 
part, but they must not be too strong lest they prove irritating. 
When, the membrane is already formed there will be the less 
necessity for caution in this respect. Among the many solvent 
remedieH used, preference should be given to lime-water, liquor 
potasste, lactic or acetic acids. These are best applied by the 
brush, or if as sprays, care should be taken to use only a small 
amount of liquid. 

At the same time that solvent vcmcilics are employed, efforts 
must be made to bring about the separation and ejection of the 
membrane by the use of emetics of ipecacuanha^ sulphate of zinc, 
or of alum. 

Dr. Meigs prefers alum as an emetic for children ; be gives a 
dose of 1 drachm with syrup or honey, and repeats the dose if 
necessary in a few minutes until free vomiting is produced. Jf 
the case is a severe one, he repeats the emetic sometimes as often 
as 3 or 4 times a day. 

Emetics frcquenily nffi>nl very great relief, even when they do 
not canse the expulsion of any part of the adventitious membrane, 
by enabling the patient to get rid of the irritating secretion which 
is so often the cause of the paroxysmal attacks of difficulty of 
breathing, and for this reason emetics are indicated in the second 
htage and l>efore the membrane has been thrown out. The de- 
tachment of the membrane should also be aided by the inhala- 
tion of warm steam. ; if the patient is old enough to inhale the 
steam directly, »11 the better, hut if not, the croup kettle may 
he made to discharge its steam within the curtains around the 
bed. 

With a view to lessen the spasm, whenever this may occur, 
a few di'ops of chloroform or ether may he inhaled, according to 
the age and condition of the patient, and such soothing anodyne 
remedies may he given as neither depress the system nor lessen 
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accretion, as oonium, hyoscyamus, or their alkaloid*, bat opium and 
belladonna should for the most part be avoided. 

If the secretions become offensive, then antiseptic, or if profuse. 
astringent sprays should be used. Trousseau employed with 
success a spray containing 5 per cent of tannin, which he repeated 
Be vend times a day. 

In cases in which the blood is only imperfectly decarbonized 
and asphyxia threatened, oxygen may be inhaled either with or 
without au admixture of air, or doses of a solution of hydrogen 
peroxide may be administered. 

The constitutional treatment will depend very much on the 
condition of the patient, but nothing should be done to weaken 
him. If there be great depression, carbonate of ammonia is indi- 
cated, and if there be a tendency to dyscrasia, tincture of the per- 
ch lor ide of iron. For further details as to treatment the reader 
is referred to the chapter on ' Diphtheria.' 

If all the means adopted fail to give the desired relief, and the 
symptoms progress from bad to worse, then the operation of 
tracheotomy must be performed, and this even when there is 
reason to believe that the trachea has been invaded. It is the 
only chance left, and one greatly diminished by any undue delay 
in carrying it into effect. It is folly to wait until the child is .'/< 
extremis. 

Treatment by inhalation will still be needed after the opera- 
tion, with a view to soften any membrane which may be within 
roach, to check decomposition, and to correct foetor. 

Scarlet Fever, 

This disease finds a place in this work for the same reason as 
diphtheria — with which affection, indeed, it is often associated— 
juiiuHly, in consequence of the liability to throat and lung com- 
plications. 

There is, in fact, much in common between scarlet fever and 
diphtheria. Both are due to a special poison, both are prone to im- 
plicate the pharynx and adjacent parts, in both there is a rash 
and kidney implication, as shown by the albuminuria, while lastlv, 
diphtheria in more liable to occur in connection with scarlet fever 
than with any other disease. 

As, according to Oertel and others, a micrococcus is the cause 
c diphtheria, so, according to some, an organism of the same ch* 
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meter constitutes the infective matter of scarlet fever. This haa 
been found in the blood, in the blood corpuscles themselves, and in 
the tubules of the kidneys. 

It would Appear that one effect of the poison of scarlatina, is 
to stimulate eel! growth, noi onlv of the skir., but of the mucous 
membrane, salivary and other secreting glands. It is in this 
way that the proneness to glandular and kidney complications 
in this disease is in part explained. 

Scarlet fever occurs in varying degrees of severity from a mild 
affection unattended with danger to the malignant form which 
often proves fatal. Three degrees or varieties of the complaint have 
been specially distinguished anil described, Sttriatitm simplex 
or benigna, S, angino-a. and S. maligna. 

In the first, or mildest form, in addition to the usual feverish 
symptoms, there will be some degree of redness of the pharynx, 
tonsils, and uvula, swelling of the same, and the characteristic 
rash, which is, however, usually but slight and quickly disappears. 
There may also be tenderness of the salivary and particularly of 
the parotid glands. 

In the second form there is great redness of the mucous mem- 
brane of the pharynx and adjacent parts, which may assume ewn 
a bluish hue ; the throat is much swollen, and the membrane 
more or less covered with a thick and tenacious secretion ; there 
may be hoarseness, the neck is stiff, the salivary glands enlarged 
and painful ; the inflammation continuing, suppuration takes place 
and abscesses form either in the cellular tissue or in the glands; 
these usually break externally near the angle of the jaw. Ordi- 
narily, at the same time, the mucous membrane of the nose is 
involved, as shown by the occurrence of an acrid discharge. In this 
form the fever is considerable, as indicated by the high temperature. 
The :ilisi'.'ss.-s often continue to discharge fur a long period, giving 
rise to great exhaustion. Occasionally the epiglottis and larynx 
become involved, and if the former he much affected there will bo 
difficulty in swallowing and regurgitation of liquids through the 
nose ; usually the breathing is not much affected. 

In the malignant form the fever is high and the symptoms 
progress with great rapidity. There is marked dyaerasia, the 
disease presents a thoroughly adynamic form, exhaustion rapidly 
sets in, and death sometimes ensues in the course of a few hours, 
often even before the rash has had time to appear. 
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In the milder form, with moderate fever and soreness of the 
throat, the patient should be put to bed and kept warm, suck tee 
or drink iced water, while chlorate, citrate or carbonate of ammonia, 
should be regularly administered, with a view to promote the 
action of the skin and the development of the rash. Carbonate 
of ammonia is one of the most valuable and efficacious of remedies 
in this disease, and extensive trials have been made of it by 
several observers — by Dr. Peart, the late Dr. Williamson, Mr. 
Charles Witt, and Dr. Ringer— all of whoin have highly praised its 
effects. The earlier it is given the better; by the diaphoretio 
action which it exerts, it helps the development of the rash and 
the elimination of the poison. It may be administered by the 
stomach or as a spray. Acids and all substances containing them, 
as fruits, should be avoided. Liquor ammonhe aeetatis is a useful 
remedy, but when there is much depression the carbonate is to be 
preferred. When the tongue is much coated and there is other 
evidence of st.tujisic.li durangi inent, an emetic of ipecacuanha, which 
may be given in the spray form, will generally have a beueScial 
effect 

In the more severe forms of the disease, in which the fever is 
high and the throat specially involved, the following treatment 
should be adopted. With a view to relieve the throat, on which 
the force of the attack is about to be expended, the skin must be 
called into free action, and to some extent the kidneys as well. 
Carbonate of ammonia should be regularly ad mini. -to red, and 
recoui'se had to the air bath, warm bath, or wet pack. If the urine 
is .-.canty, digitalis should be given ; this while it acts as a diuretic 
will also strengthen the already weakened heart. In this stage, if 
the neck be painful and the throat much swollen, the inhalation 
of the vapour of hot water will prove very soothing, as will also 
warm linseed poultices ; but these applications must not be 
pushed too far, since they may do much Jiarm by promoting 
suppuration, which might Otherwise be avoided. 

A remedy of great efficacy when the tonsils are turgid and 
inflamed, giving ri>e to much difficulty in swallowing, is hydrar- 
gyrum c. creta; J grain of this should be given for several 
ciaisecutive hours. It is affirmed, that it will quickly reduce the 
swelling, and that when an abscess is inevitable it will promote 
the maturation and evacuation of the pus, A remedy which has 
been recommended as a diaphuretic in scarlet fever is jaborandi, 
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but it is much more likely to do harm than good. It depresses, 
often excites vomiting, and acts more on the salivary glands than 
on the skin, so that by increasing determination to those glands it 
may intensify the throat mischief. Aconite as a sudorific and 
antipyretic is far less objectionable, and in the anginous form of 
the complaint may be safely administered, and when the fever 
is high with beneficial results. "With a view to diminish fever, 
quinine also may be given in efficient doses. 

Citrate and carbonate of ammonia and aconite may either be 
inhaled as sprays or given by the stomach, the former method being 
preferable. 

The inunction of the skin with oil and other greasy prepara- 
tions, as often advised, is I believe very objectionable, especially in 
the early stage of the disease, on account of its impeding eliniiiia- 
tion by the skin ; even during desquamation, so far as the patient 
is concerned, it is still unadvisable, although the practice may 
have some effect in diminishing the risk of infection to those in 
attendance. In place of blocking up the pores of the skin with 
the oil, and so preventing transpiration, the body should be 
sponged during the period of desquamation with tepid water 
containing aromatic vinegar or permanganate of potash. Later 
on the sponging may be followed by warm baths and the free use 
of soap ; these will remove any loose cuticle, promote the action of 
the skin and relieve the congested kidneys, while they are probablv 
quite as effective against infection as the inunction of oils. 

Presuming that the throat affection has gone on to suppuration, 
ulceration, or sloughing, remedies of a different class must be 
brought into operation, as sprays of sulphurous acid, carbolic 
acid, of chlorine or permanganate of potash. 

When sloughing has taken place one of the best applications is 
strong nitric acid, which must be very carefully applied by means 
of a brush. 

The fcetor of the breath, so extreme when sloughing has 
occurred, will be corrected by any one of the disinfectants above 
mentioned, but particularly by the sulphurous acid and perman- 
ganate of potash. 

For the rheumatic complications which sometimes arise during 
convalescence, salicin and its compounds are sometimes recom- 
mended ; but in those cases in which there is kidney implication 
as shown by albuminuria, these remedies may do mischief by their 
irritating action, 
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Lastly, the air of the room, especially near the patient, should, 
be disinfected throughout the illness, an object which may be 
accomplished either by Chamber Inhaler No. 1 or No. 2, or by a 
large-sized ' Queen Mab ' vaporizer, which may be obtained of 
Messrs. Williams and Co., of Birmingham. 

A strong belief was at one time entertained in the prophy- 
lactic power of belladonna; it is extremely doubtful, however, 
whether it really exerts any protective influence. I believe that 
arseaic is deserving of more confidence. Dr. Walter (J. Walford, 
in the ' British Medical Journal' of July 5, 1884, praises highly 
the protective effects of arsenic in minute doses. 

When scarlntiiiii assumes the malignant character, the consti- 
tutional treatment, required will be similar to that for diphtheria, 
since now there will be a marked disposition to diBintegm ting- 
changes of the blood and other secretions, and great prostration. 
To counteract this condition the vital powers must be sustained 
by nourishment, by stimulants, including ammonia, and par- 
ticularly by the free administration of percliloride of iron. 

Syphilitic Affections of Ik? Orr/ans of F'ltpiration. 

The mucous membrane of the air-passages and subjacent struc- 
tures, from the nose downwards to the pharynx, larynx, and even 
the lungs, are particularly liable to be attacked with secondary 
and tertiary forms of syphilis, either hereditary or acquired. 
When syphilis ntt;iclcs the larynx or lungs it may simulate 
phthisis, to which, indeed, it is asserted that it sometimes gives 
rise. It is of the utmost importance that syphilitic affections 
of any portion of the air-passages should be early discriminated, 
in order that they may be treated on those principles which can 
alone arrest the destructive course of the disease and effect a care. 

The Nose is less frequently affected with lues in the present 
day than formerly, owing probably to the earlier discovery of the 
disease and its more effective treatment. 

New-born infants and children not unfrequently suffer from 
inherited syphilis of the nose, which usually ni:iiiilit,ts itself under 
the guise of a nasal discharge or ozicna, and which is upt to be 
regarded as catarrhal. The discharge, which is rimeo- purulent 
and often very oflViBtve, is attended with swelling of the pituitary 
membrane, on the surface of which mucous patches or condylo 
mata may sometimes be detected, and with more or less narrowing 
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and obstruction of the nasal passages. If the affection be not 
treated it will continue for a long time, and ultimately end in 
ulceration and all the evil consequences of tertiary syphilis. 

In non-hereditary syphilis of the nose the secondary mani- 
festations follow the original infection in the course of a fef 
months, but the tertiary form not until after some years. The 
former are seldom visible, probably owing to the difficulty of 
making a complete inspection, but they usually take the form of 
condylomata, which on microscopical examination are found to be 
chiefly composed of epithelium ; these readily soften, giving rise to 
superficial ulcerations which may quickly disappear, and they ait 
generally situated at the external angles of the nostrils, just inside 
the anterior or posterior nares or on the septum. At the same 
time, condylomata are usually to be found on some portion of 
the cutaneous surface. 

The tertiary form is characterized by deep and destructive 
ulcerations, which may occasion perforation of the septum or 
necrosis of the bones of the nose or base of the skulL If the 
cartilage of the septum be eaten away, the tip of the nose will 
fall in, and if the bones of the arch be destroyed, the nose will lie 
flattened and great disfigurement ensue, or the whole nose may be 
destroyed by ulceration. 

The necrosed bones may either be partly denuded or covered 
with a layer of blackish secretion, and there will be a dark-coloured 
and dreadfully offensive discharge, the smell of which no treatment 
succeeds wholly in removing. The bones often exhibit a blackish 
tinge, due probably to the formation of a sulphide, occasioned bv 
the decomposition of the disintegrated tissues. 

With the tertiary symptoms in the nose, the skin and periosteum 
will also be found to be more or less affected ; there may be copper 
coloured blotches on the skin and nodes on some of the bon& 
while the pharynx and larynx may likewise be implicated. 

Syphilis of the Pharynx is almost invariably secondary or 
tertiary. The secondary affection consists, first, in an erythematous, 
dusky redness of the mucous membrane, especially characterized 
by the abrupt line of demarcation which separates it from the 
sound skin, and secondly, by the presence of mucous tubercles or 
condylomata. These tubercles are usually symmetrical somewhat 
flat, and they generally ulcerate and disappear in the course of | 
about two months. At the same time a papular eruption is 
usually found on the akin. 
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The tertiary conditions consist either in ^ulcerations, which 
y be superficial, but which are usually deep and destructive, 

in gummata, in which in fact the deeper ulcerations originate, 
e ulcerations may involve the destruction of the uvula, or the 
m of the velum to the posterior wall of the pharynx, and 
hen extensive they may load to narrowing and contraction of the 
aper part of the throat, and render swallowing very difficult. 

The gummata are visually situated below the mucous mem- 

ne, and arise in some cases from the periosteum ; they are placed 
oatly in the posterior wall of the pharynx ; they slowly soften 
a! ulcerate, giving rise to deep and perforating ulcers. When 
tuated on the soft palate, a communication may be established 

jugh the ulcerative process between the month and nose, causing 

ing deglutition an escape of liquids by the latter. Gummata 

,' be found at the same time, as also rupia on different parts 

he surface of the body. 

Amongst the worst consequences of tertiary syphilis of the 

rynx are- the gradual and unavoidable oont ractious which take 

3e as the result of the extensive ulceration. 

The ulceration may extend to the deeper parts, and involve 
ith cartilages and bones ; the epiglottis may be in part destroyed, 

I even the vertebne become necrosed. 

The syphilitic affections of the Larynx, making allowance for 

erences of situation, correspond for the most part with those of 
.e pharynx ; the secondary affections consist chiefly of condylomata 
A the tertiary of gummata, and of superficial or deep ulcerations ; 
16 latter often situated on the epiglottis, leading to the destruction 

cartilages, to necrosis, to contractions, and to stenosis. 

The tertiary conditions ensue usually in three or four years 
Lei' infection, hut their appearance may he delayed for many 



gummatous deposits and 
e, which may even be n 



Lastly, in the Lumjs themselves 
philitic infiltrations may take plat 
ken for tubercle. 

It is a characteristic of syphilitic affections of the throat and 
rynx that they are not very sensitive, mid give rise to but little 
-itation or pain, unless the lesions be in such 
em to interfere with the act of deglutition. 

In the tertiary form of syphilis, the health is apt to suffer and 
eie is more or less cachexia and fever, 

t s. 1 
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TreatvienL— Secondary syphilitic affections usually disappear 
of themselves, and the opinion is held l>y some that no ppetMJ 
treatment of them is required, tLe risk of tertiary syphilid ask 
lining increased by the oinisaion. Still, it is in all cases sofert 
to put the patient under some alterative or mild mercurial treat- 
ment as a precautionary measure, and to guard against the approwi 
of tertiary symptoms. 

In secondary syphilis of the Nose, or syphilitic coryza, 
since the discharge is usually offensive, antiseptic sprays should 
tie injected up the nares, or antiseptic and astringent powders 
should be insufflated for the purpose of coiTecting the fwtor. 
Among the more recent devices for the insufflation of medicated 
powders into the nose, throat, and organs of respiration, is 
Kabiersky's Powder-Blower, which may be procured of Messrs, 
Krohne and Seseinann ; it seems to be well adapted for the pur- 
pose and is furnished with nobles or tul>es of various lengths and 
shapes. Tf any condylomata are visible, these should be touched 
with tincture of iodine, or the powder of iodoform may be in- 
sufflated. In the case of infants, it is not easy to employ sprays, 
hut still the nostrils must be cleared of secretion -is far as possible, 
powders of bismuth, oxide of zinc, alum, or iodoform being after- 
wards in suffl sited. 

In the tertiary lesions of the nose, iodide of potassium must be 
rid ministered for a long time, both internally and in the form of 
sprays. Should this not succeed, then mercury must be "iveii, 
cither as grey powder, or the fumes of calomel may be inhaled 
through the nostrils. In some cases iodoform and mercury may 
be employed at the same time, the iodoform being insufflated 
especially where ulceration exists. If the ulcers bo within reach 
they may be touched with nitrate of silver, or with the ointment 
of nitrate of mercury. 

The secondary lesions of the P/tart/nx require for the local 
treatment, simply the occasional application of iodine or nitrate of 
silver, but should they not quickly disappear, then recourse may 
be had to iodoform, or to sprays of black or yellow wash, 
perchloride of mercury, or corrosive sublimate. 

In the tertiary conditions, the chief remedy to be empl 
iodide of potassium. This may be given as an atomized liqi 
should be continued for a long time, and should it not 
then hydrargyrum c. creta may 1>e administered or the fumes of 
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calomel inhaled. The application of nitrate of silver, or sulphate 
of copper to the ulcerated sulfates will help to bring ahout a 
healthier action and arrest the destructive tendency. The com- 
pound decoct ion of >ui>ap;inlla, with eithi.-r hi chloride of mercury 
or iodide of potassium, were formerly frra-pifiitly prescribed, and 
proved in many cases very effective. 

The tertiary atlections of t.be U'ripix must be treated with 
iodide of potassium and iodoform, and should these tail, by the 
inhalation of the fumes of calomel. It will only rarely be 
necessary to bring the system under the influence of mercury by 
means of inunction. Sprays of a solution of bichloride of mercury, 
1 in 1000 or in 500 parts, have been strongly commended as of 
great efficacy in obstinate tertiary syphilis of the larynx. Iodide 
of potassium will also prove very useful where there is much ted em a. 

The best correctors of the horrible fee tor arising from necrosis 
are, in the case of the pharynx, gargles and sprays of a solution of 
chlorinated .soda or of permangaiirite of potash. Should the ftetor 
proceed from the larynx, then sprays of permanganate of potash or 
of carbolic acid may be employed. 

For the cachexia, often so marked in tertiary syphilis, suitable 
tonics and cod-liver oil must be prescribed, such as bark, with one 
of the mineral acids, or carbonate of ammonia, or iodide of iron. 



Further expiiriiMittt in Fl-'i/ioritdoii. bi/ Mr. Clayton, F.C.S. 
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Inhalation, method of, 4, 97 

— frequency of, 104 

— duration of, 104 

Inhalation Treatment op Dis- 
eases op the Organs u» 
Respiration. 

Nasal catarrh, 227 

Dry nasal catarrh, 232 

Hay fever, 235 

Hypertrophy of the nasal mucma 

membrane, 243 
Bleeding from the nose, 244 
Catarrh of the nasal pharynx, 247 
Dry catarrh of the naso-poaryni. 

248 
Catarrh of the pharynx, 249 
Tonsillitis, 249 

Follicular disease of the throat, U 
Aptha, 257 

Relaxed sore throat, 258 
Rheumatic sore throat, 260 
Gouty sore throat, 261 
Ulcerated sore throat, 261 
Inflammation of the larynx, 262 
Catarrhal croup, 264 
Laryngitis stridulosa, 264 
Aphonia, 265 

Catarrh of the trachea, 267 
Tracheitis, 267 

Inflammation of the bronchi, 268 
Acute bronchitis, 268 
Capillary bronchitis, 268 
Chronic bronchitis 269 
Bronchorrhcea, 270 
Catarrhus senilis, 272 
Dilatation of the bronchial tuK 

273 
riastic inflammation of the brooch: 

275 
Inflammation of the lungs, 275 
Interstitial or fibroid pneuniouii 

276 
Lobar pneumonia, 277 
Lobular pneumonia, 277 
Pleuro-pneumonia, 277 
Broncho-pneumonia, 277 
Epidemic or endemic pneum>aii 

277 

Intermittent pneumonia, 277 

Asthma, 281 
Emphysema, 290 

— lobular, 290 

— lobar, 290 
Consumption, 293 

— pulmonary, 295 

— bronchial, 295 
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Inhalation Treatment of Dis- 
eases OF THE 0ROAN8 OF ReSPI- 
ration — continued 
Consumption, laryngeal, 295 

— pharyngeal, 295 

— intestinal, 295 

— acute tuberculosis, 296 

— acute phthisis, 296 

— acute tuberculo-pneumonic 

phthisis, 296 

— catarrhal phthisis, 296 

— fibroid phthisis, 297 

— scrofulous phthisis, 298 

— hemorrhagic phthisis, 298 

— chronic tubercular phthisis, 208 
Inhalers, oro-nasal, 42 

— oral, 47 

— nasal, 48 

— for concentrated vapours, 73 
Iodine, experiments with, 9 
Iodum, 202 

Iodoformum, 207 
lsanibert, So 8 
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James, Mr. J. Brindley, 45, 99, 105 

Jeffreys' respirator, 31 

JenneV, Sir William, 258, 337 

Jones, Dr. Macnaughten, 100, 1'53, 

208 
Jones, Dr. Talfourd, 284 
Joy's cigarettes, 219 
Juniper, oil of, 199 
Juniperus oxycedrus, 184 



Kabiersky's powder-blower, 356 

Klikowitsch, S., 138 

Koch, Dr., 102 

KohlschUtter, 137, 138 

Kopp, E., 197 

Krt'hne and Sesemann, 54, 356 

KUchenmeister, 156 



Ladknburg, 217, 218 
Laennec, 145, 204 
Lange, 3tf, 119, 120, 12!., 122 
Langenbeck, Prof., Ill 
Laryngeal consumption, 295 

— phthisis, 320 
Laryngismus stridulus, 346 
Laryngitin, 265 

— striuulosa, 264, 346 
Larynx, inflammation of. 202 
Lee's, Dr., steam draft inhaler, 16, 57, 

;')8 
Lee, 205 
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Lefferts, 241 

Lemaire and Plilgge, 176 

Leptothrix buccalis, 335 

Letzerich, 334, 335 

Lewin, 4, 189, 256 

Lewinstein, 122 

Liebig, Dr. G. von, 38, 120, 121, 

161 
Limousin, apparatus of, 39, 733 
Liquor carbonis detergens, 179, 184 
Lobelia inflata, 220 
Louis, 145 
Lungs, inflammation of, 275 



MacKendrick, 134 

Mackenzie, Dr. 6. Hunter, 43, 208, 

319 
Mackenzie, Dr. Morell, 61, 62, 225, 
234, 236, 238, 240, 242, 248, 255, 
256, 295, 322, 335, 338, 344 
Maladies suitable for treatment by 
compressed air of pneumatic cham- 
ber, 124 
Marcet, Dr., 324 
Marjory, oil o£ 199 
Martindale, 211, 220, 223, 289 
Martindale and Westcott, 180, 181, 

188, 207 
Matthieu, 3 
Mauthner, J„ 158 
Maw, Son, and Thompson, 32, 63 
Mayer, 13 

Mayer and Meltzler, 7, 57, 88 
Meadow sweet, 185 
Medicaments, quantities of, 91, 100 
— method of inhaling, 97 
Medicaments employed in Inha- 
lation, 107 
Gases — 
Atmospheric air, 107 
Cold air, 109 
Warm air, 111 

Inhalation of compressed air, 112 
Expiration into compressed air, 

114 
Inspiration of rarefied air, 114 
Expiration into rarefied air, 115 
Inhalation of compressed air in 

the pneumatic chamber, 1 17 
Inhalation of rarefied air in the 

pneumatic chamber, 128 
Expiration into rarefied air, 130 
Inhalation of naturally rarefied 
air, 131 

— oxygen, 132 

— ozone, 134 

— peroxide of hydrogen, 135 

— nitrogen, 137 

— nitrous oxide gas, 138 
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Mkdicaments employed in Inha- 
lation — continued 
Gases— continued 
Inhalation of carbonic acid, 136 

— hydrogen, 140 

— carburetted hydrogen, 140 

— sulphuretted hydrogen, 141 

— sulphurous acid, 142 

— chlorine, 148 
Diluents and Refrigerants — 

Cold water, 149 
Iced water, 149 
Wanning and Soothing remedies— 
Hot water, 149 
Solution of gum, 150 

— of vegetable extractive matters, 
150 

Glycerinum, 151 

Oleum OliviB, 151 

Oleum Amygdalae, 151 

Verbascum thapsus, 152 
Chemical Solvents — 

Liquor ammonice, ammonias car- 
bonas, ammonii chloridum, soda 
caustica, sodii chloridum, sodas 
carbonas, 154 

Liquor potassae, potassae carbonas, 
155 

Liquor calci«, 156 

Tetramethylammonium hydrox- 
ide, 157 

Tetraethylammonium hydroxide, 
157 

Neurin, 158 

Succus caricae papaya?, 158 

Acidum lacticum, 159 
Refrigerants — 

Potassae chloras, 159 

Potassae nitras, 160 
Solvents, Alteratives, and Depurants 

Mineral waters, 161 

Sulphides, 162 
Nauseants and Emetics — 

Cephae'lis ipecacuanha, 163 

Antimonium, 165 
Mineral Astringents — 

Alumen, 166 

Liquor ferri perchloridi fortior, 
167 

Ferri sulphas, 168 

Plumbi acetas, 168 

Zinci sulphas, 169 
Caustic Astringents — 

Argenti nitras, 170 

Cupri sulphas, 171 
Vegetable Astringents — 

Acidum tannicum, 171 

— gallicum, 173 
Eucalyptus rostrata, 173 
liamamelis virgiuica, 174 
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Vegetable Astringents— continued 

Claviceps purpurea, 174 
Non-oxidizing Antiseptics— 

Acidum carbolicum, 175 

Resorcin, 180 

Hydroquinone, 180 

Creasotum, 180 

Cresoline, 182 

Benzinum, 182 

Fix liquida, 183 

Salicinuni, acidum salicylicum, 
sodae salicylas, 185 

Acidum boracicum, 187 

Soda biboras, 187 

Chinolinum, 188 
Oxidizing Antiseptic* — 

Potassae pen»ariganas, 188 
StimulantSyBalsamicSy and Ahtixp 
tics — 

Thymus vulgaris, 189 

Oleum terebinthinae, 190 

Terebena, 191 

Eucalyptus globulus, 192 

Cubeba officinalis, 193 

Cainphora officinarum, 193 

Acidum benzoicum,. soda? ben- 
zoas, ammoniac beiizoas, 195 
Balsamic remedies — 

Balsamum Peruvianum, 196 

— tolutanum, 197 

Assafoetida, 198 

Galbanuin, 198 

Olea essentialia, 198 
Nervine stimulants — 

Oalcis hypophoaphis, sodae bvpo- 
phosphis, 199 

Calcis phosphas, 200 

Cocaine, 200 
Alteratives — 

Arsenicum, 200 

Iodum, 202 

Hydrargyrum, 204 
A a aesthetics — 

JEther sulphuricus, 206 

Ethyl iodidum, 207 

lodoformum, 207 

Chlorotbrmum, "508 

Chloral hydras, 209 

Aldehydum dilutum, 210 

Amyl nitris, 210 

Mtroglycerinum, 241 
Anodynes and Narcotics 

Papaver somniferum, 212 

Hyoscyamus niger, 313 

Conium maculatum, 214 

Aconitum napellus, 215 

Atropa belladonna, 217 

Datura stramonium, 218 
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Pneumonococci, 278 

Pond's extract, 174 

Poplar, 185 

Potassse liquor, potass* carbonas, 

— chloras, 159 

— nitras, 160 

— permangana«, 1 98 
Potassium bromide, 224 
Powders, 226 
Preston, Dr., 246 

Principles concerned in Volati- 
lization and Inhalation, 21 

Experiments, table i., 22 

— table ii., 23 

Temperature, 23 

Humidity, 23 
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Augmentation of surface, 24 
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of air, 27 
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Effect of volatile solvents on rate 
of evaporation, 27 

Method of inhalation, 29 
Ptychotis ajowan, 189 
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Quinlan, Dr., 152 
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Robson's eucalyptus machine, 87 

Roe, Dr. John E., 236, 241 

Rosemary, oil of, 199 

Rossbach, 158 

Rusci oleum pyroli^neum, 184 
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— principle, 60 
Sal ex caprea, 185 
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— double apparatus, 36 
Schttll, Dr., 103 
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Sedgwick, Dr. Leonard, 159, 231 
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— loss of medicaments with, 17, 95-£ 
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Sweet flag, oil of, 199 
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— of pharynx, 354 
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Tabarie, 35 
Tanner, Dr., 289 
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— wood, 183 
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Tavernier's experiment, 3 
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Terebinthinae oleum, 190 
Tetraethylammonium hydroxide, 1">7 
Tetramethylammonium hydroxide, 
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haler, 61 
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— rheumatic, 260 
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Thymol, experiments with, 8 

Thymolis vapor, 15 

Thymus vulgaris, 189 
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Tonsillitis, 249 
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Trachea, catarrh of, 267 

Tracheitis, 267 

Treutler, 137, 138 
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Tubercle bacillus, 102, 103, 294, 297 

Tuberculosis, acute, 296 

Tvmowski, Dr. de, 319 
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Typhoid fever, 350 
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Vapor conii, 13 
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Vapours, physical composition of, 6 
Vapour of hot water, 15 
Verbascuin thapsus, 152 
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Willemin, 140 

Williams, Dr. C. T., 296, 298 
Williams, Dr. W., 239 
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